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INTRODUCTION

This publication is designed to provide the information nec-
essary to understand and troubleshoot Carrier’s 38EV and
38QV Variable Speed Split System Heat Pump and Air
Conditioning Systems. The text covers variable speed 38EV
condensing and 38QV heat pump outdoor units, coupled
with 40QV Fan Coil or 28RD/RN Coil and 58SS Furnace
with blower accessory package. All system combinations
are controlled in a similar manner utilizing the same elec-
tronic components for both heat pump and cooling only sys-
tems. System Diagrams are shown in Figs. 2 and 3.

This guide covers single zone applications only. For multi-

ple zone installation, see proper supplemental manual.

STEP 1—General System Descrlptlon

Outdoor Units: -

The 38EV condensing and 38QV heat pump units are
derived from standard Carrier- single-speed units. The con-
trol box is slightly larger to allow room for the induction
inverter and system microprocessor control board.

Although the unit is 208/230 VAC single phase, the inverter
supplies three-phase power at a wide range of frequencies to
control the speed of the three-phase compressor. By varying
compressor speed, the system is able to control its output
within a range of about one-half to full rated capacity. The
outdoor fan motor is of standard smgle phase, single-speed

design.

Indoor Units:

The 40QV Fan Coil provides variable indoor airflow control
for the system. This feature gives the system the capability
not only to vary its output capacity, but to control humid-

3 ity levels throughout this capacity range.

The 58SSB Bldwer Accessory provides these same features
when coupled with a 585SB Furnace and 28RD/RN Furnace

~Coil.

Thermostat:

The 38EV/QV system must be installed with a VVT-II ther-
mostat Model MST-04 or MST-16 with software revision 6.7
or higher, available through your Carrier distributor.

General Operation:

The ability of the system to control compressor and blower
speeds as described above allows it to adjust its output
capacity to match the varymg load requirements of an
installation.

This type of operation results in less on-off cycling (ref. Fig.
1), quieter operation and improved temperature control at
moderate and low load conditions.

System malches load and runs continuously in
heating between 17 and 44°F (approximately)
and in cooling between 78 and 95°F (approxi-
mately}. A single speed system cycies on-off
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STEP 2-~Component Functional Description
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Figs. 2 and 3 shows layout of components in the variable
speed control system. This section will describe each compo-
nent and discuss its function in attaining proper system

operation.
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38EV Variable Speed Air Conditioning System
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38QV Variable Speed Heat Pump System
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~ Fig. 6).

38EV, 38QV Outdoor Unit

Main Control Board:

The main control board is located in the front of the 38EV/
QV control box. It is fully visible and serviceable by simply
removing the control box cover, as shown in Fig. 4. All wir-
ing connections for components internal to the unit are at
the top of the board as shown in Fig. 5. Low voltage connec-

‘tions are at the white 17 pin connector, high voltage (O.D.

fan relay) at the two push on terminals in the upper left. All
connections to the indoor unit aré made through the 15 con-
ductor Interface Cable connector located in lower left of the
board.

The 'ma'ln“(:onffol }bb"éi‘d receives information on system sta-
tus from 5 devices (including VVT-I1 thermostat) and uses
it to determine proper control for its 10 outputs. These I/0’s
are listed below

Inputs:
1) Thermistor (TZ), Suction Line.

2) Thermistor (T1), O.D. coil (between expansmn device
and coil).
3) Thermistor (T3), I.D. coil (between expansion device
and coil). :
4) Compressor Tnverter (over-current alarm).
5) Thermostat (cool/heat, capacity demand, etc.)
Outputs:
1) Inverter (compressor) speed signal.
2) 1.D. Blower Speed Signal (via interface board).
3) O.D. Solenoid Expansion Valve* (refrig. expansion con-
trol, heat mode).
4) I.D. Solenoid Expansion Valve (refrig. expansion con-
trol, cool model).
5) Main Contactor (mverter/compressor on-off control).
6) O.D. Fan (on-off control).
7) Reversing Valve* (on-off control).
8) Aux. Heat (electric or furnace heat on-off).
9) On-Board LED:(on-off for diagnostics codes, etc.)
10} Thermostat (display of diagnostics codes, etc.)

*38QV Heat Pump Units Only
Compressor Inverter:

"NOTE: The following text describes disassembly of the con-

trol'box for purposes of explaining inverter.component func-
tion only. Inverter components are not serv1ceable, and
should not be removed from the control box. . .

Serviceable 1tems include only the main control board con-
tactor and fan capacitor.

Failure of any other component requires replacement of the
entire control box. See instructions included with replace-
ment. control box for this procedure

The mverter is made up of 6 components all mounted in the

: 38EV/QV control box. .

With the main’ system control board and backpanel
‘removed (3 screws) the mverter board is clearly visible (See

Removal of the mverter board a]lows a view of the rest of
the inverter: components, which are pomted out in Fig. 7.

(Refer to Flg. 8) T.he inverter operates with 208-230VAC,
single-phase input power prov1ded to the Diode Module (or
diode bridge). Here the AC power is converted to high volt-
age DC {325V approx.).

The large (black) Smoothing Capacztor in upper right of the
control box is required to Smooth the DC voltage and is at
this 325 VDC potential.

SUB-BOARD #2 )
SMOOTHING CAPACITOR

SUB-BOARD #1

INTERFACE
CABLE

" CONTROL BOX-TO-UNIT ~ FANCAPACITOR

CONNECTORS AB7438

Fig. 4—Control Box, Cover Off
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Fig. 5—Control Board

The DC power is then provided to the Power Modules (3) or
Power Transistors via a buss mounted across all 3 modules.
The power modules drive the 3-phase compressor when the
Inverter Board receives a signal from the main control
board requesting a certain compressor speed. The inverter
board switches each power module on-off into a signal simu-
lating a single-phase signal. (See Fig. 9A). Each power mod-
ule is switched in the same pattern, but 120-deg. out-of-
phase from the other two modules, so the total output is in
3-phase form. (See Fig. 9C).
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A change in tl'.ie’»’speed signal from the main control board
causes the inverter board to switch the power modules at a
different rate, thus changing the 3-phase output frequency,
and compressor speed. (Ref. Fig..9B).

In summary, the inverter takes a 230V, single phase, 60 Hz.

frequency input and-converts it-to high voltage DC. It then
converts it to -phase AC power at frequencies of 30-90 Hz.

to drive the 3 phase compressor at speeds of 1800 to 5400

RPM.

Although other inverter. components (shown in Fig. 4) were
not needed in the above functional description, they are still
necessary to ma.mtam inverter integrity and reliability.
Sub-board #1 is used to suppress electrical noise caused by
power module switching-to-prevent interference with the

inverter microprocessor. It-also‘contains-2 current loops so -

the inverter can monitor its own current output. Sud-board
#2 is an under- voltage protector for the mverter board

‘Compressors—are of a spec1al desxgn to operate rehably '

. over-the 1800-5400 RPM (30-90 Hz. frequency) speed range.
They are driven’ by a standard d951gn 3-phase motor. " .

‘—38EV024 38QV024 Models—have .a rec1procatmg ‘com-
" pressor with mternal PTC heater and internal overload

. ‘feature. It has specially hardened valves for ‘high speed.

' operatmn, and-special .oil* pump to retain proper lubrica-
tion at low speeds. : :

Its 1nterna1 current a.nd temperature sensitive overload
resets’ automatmally ‘when internal compressor motor
temperature drops to.a safe. level (overloads. may require
--up+0:30 minutes.to reset) When an internal overload is
suspected of being open, check by usmg an ohm-meter
or continuity tester. ' A
The internal high Pressure Rehef Valve opens at a pres-
_sure differential of approximately 450 +-50 psig
between suction (low side) and d1scharge (high side) to
. allow pressure equahzatlon ‘

See Table 1 for proper oil cha.rge

—38EV036, 38QV036 Models—have a scroll compressor.
This type of compressor contains no valves, similar to a
rotary type. The “movable” vane oscillates in a cam fash-

ion to force refrlgerant around from outer edge to the cen-
ter discharge, whﬂe compressing it.
The scroll compressor contains no internal overload
devices. Instead, an emergency stop switch (ESS) is
mounted to the top of the compressor (see description
below).
It also reqmres no thh pressure rehef valve At exces-
sive pressure the scroll vane is lifted from its sealing
surface allowmg thh to low” side bypass

Table 1—Refrigerant and Oil Charge

A87443

Unit Charge S0l <o Ofl.Charge (0z)
Model - R 22 (lb) ~ . Type " *| ‘New/Recharge
38EV024 . .79 Calumet RD-15.0f]" . '55/51
38Qv024.. [~ .85 " ‘Sontex.2000 :
38EV036 - 8.1 ‘Sunisco 4GS " 41/39
38QV036 9.5 .

Thermistors: - o :
Three thermistors are utlhzed by the main control board to
monitor refrigerant temperatures at locations shown in
Figs. 2, 3 and 10. The same model thermistor is used at all
three locations. Each is mounted in a 9" O.D. tube secured
to the refrigerant line for improved accuracy and protection
of the device, and then heavily insulated (armaflex tube).

0.D. Fan Motor/Capacitor:
The totally enclosed fan motor is of standard 208-230

single-phase design for single-speed operation. Its related
capacitor, located in lower rlght; of the control box, is also of

standard design.

Outdoor Solenoid Expansion Valve (SEV)—38QV Heat
Pumps Only.

This device is identical to that used at the indoor unit,
except for accurator piston size. Refer to Indoor Solenoid
Expansion Valve Description.
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Fig. 10—Thermistor Locations

High Pressure Switch (HPS)—is provided for high pressure
protection of the system. It is located on the liquid line in
38EV units, and the discharge line in 38QV units, (ref. Figs.
2 and 3). Its setting is 425 ( +-10) psig.

Low Pressure Switch (LPS)—is included to provide loss-of-
charge protection. ‘

In 38QV heat pumps the LPS is located in the liquid line
between the outdoor coil and outdoor SEV (ref. Fig. 3). Its
setting is 5 + ( + -8) psig and provides protection in the heat-
ing mode.

In 38EV cooling units, the LPS is located in the suction line
between suction service valve and accumulator (ref. Flg 2).
Its setting is 27 ( +-5) psig.

' Emergency Stop Switch (ESS)—Is used" only on 38EV036'

and 38QV036 model units. It is mounted to the top of the
scroll compressor to provide over-temperature protection,
as the scroll has no internal overload. It is located in the
safety electrical circuit in series with LPS .and HPS
switches. The ESS is set to open on temperature rise at
265 + -10 deg.F and reclose at 210 +-20 deg.F.

Crankcase Heater and Switch (CH,C’HS)—is.V coﬁnected

across the input side of the line filter and operates continu-
ously except above the setting of the crankcase heater

switch (70-deg.F) which is located on the liquid line.

The purpose of the heater is to keep the crankcase warm
during the off cycle and thus prevent dilution of the oil with
refrigerant. This assures good lubrication and prevents loss
of oil from the crankcase during startup. To energize crank-
case heater, turn the indoor thermostat to OFF position and
energize electrical disconnect to the outdoor unit. Tf the elec-
trical disconnect switch to the outside unit has been off for

an extended period of time, the crankcase heater should”

be always energized for 24 hours before starting the
compressor. :

INDOOR UNIT COMPONENT DESCRIPTION

40QV Fan Coils—Are essentially standard Carrier indoor
units with motor replaced by the variable speed motor and
208-230 VAC controller and interface board (ref Figs. 11
and 12.)

58SSB Furnace Blower Accessory—Includes the same
motor as the 40QV fan coil. Its controller and interface
board are 115 VAC versions of the fan coil components,
mounted as shown in Fig. 13.

Interface Board—serves three major functions in the
system.

Whenever gas or electric heat is energized, the interface
board takes over control of the blower from the outdoor
unit. It then forces the blower to high heating speed, which
is adjusted at the blower speed trimpot (ref. Fig. 14).

The board also contains the VVT-II thermostat power

supply.

Last of all, it acts as a connection point for input power, and
the control circuit between outdoor unit and indoor compo-
nents (i.e., indoor SEV, thermistor, transformer, and blower
motor).

Blower Controller—serves a function similar to the outdoor
unit .compressor inverter. It converts single-phase, 60 Hz.
power into a variable frequency output to control blower
motor speed. High and low motor speed settings are adjust-
ableat.a 10-pin connector on the controller.

BloWér Motor—is of unique design, containing a permanent
magnet rotor for superior efficiency.

A CAUTION

An extremely hard or sharp blow to the casing or drop-
ping the motor may affect motor operation due to mag-

net damage.

Indoor SEV Assembly—Is provided with the 38EV or 38QV
outdoor unit. It must be mounted to indoor unit liquid con-
nection during installation. The 38EV SEV assembly pro-
vides two expansion orifices in parallel; a main orifice, which
is controlled by the solenoid, and a bypass orifice (See
Fig. 15).

The bypass orifice is sized to meter refrigerant properly at
low compressor speeds with valve de-energized. At high

“ - compressor:speed, the solenoid is energized, allowing paral-
lel flow through a second, main orifice, sized properly for the

additional refrigerant flow needed. At intermediate com-
pressor speeds, the solenoid is cycled on-off to control mid-
range flow rates.

The 38QV heat pump valve functions in much the same
manner, -except the fixed bypass orifice is replaced by a
standard accurator piston. This allows the capability for
non-expanded flow in the reverse direction needed in heat

pumps. This valve, with cutaway, is shown in Figs. 16

and 17. See Table 3 for piston sizes.

‘The SEV solenoids are energized by a 24 VDC coil, dr1ven

dlre(;tly by the main control board.

Indoor Coil Thermistor (T3)—Mounted to the SEV assem-
bly, 1t ig identical to the outdoor unit thermistors.

STEP 3 —Sequence Of Operation

Startup—Once the system is properly installed or serviced,
there are two methods available to start the system and
check operation.

The first method is the “Run Test” function, which is
highly recommended for operational checkout after initial
installation or servicing. The Run Test automatically oper-
ates the system in both the heat (including aux. heat) and
cool modes, thus eliminating the need to adjust the thermo-

_stat a number of times to force system into the desired oper-

ating conditions. ‘“‘Run test’”’ operation is detailed below.
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The second method involves setting thethermostat setpoint
for a high demand (4-deg.F or more from room temperature)
in the heat or cool mode. To accomplish this, refer to ther-
mostat setup instructions, Step 4. This will allow the sys-

tem to start.and operate normally.

A “Speed-Up’’ function is available to aid in operational

* checkout if the normal startup method is used. The ‘‘Speed-

Up” function shortens the delays and timing sequences of

- the normal startup routine, and is described in this section.

The system Self-Diagnostic feature (Ref. Troubleshooting,
Step 5) is incorporated in both the Run Test and normal

startup operation.
Run Test—

Initiation—Remove the outdoor unit control box cover, then
apply power to indoor and outdoor units.

A WARNING

H1gh Voltage power is supplied to control box compo-
nents 1mmed1ate1y upon closure of external main dis-
connect. The main contactor is bypassed for initial.

charge-up of inverter capac1tor (vef. Fig, 8) Electr1ca1“~ -

shock or death may result

The Red LED -on Mau‘fControl Board will illuminate for
apprommately 30 seconds, and then extinguish.

(board is labeled “Run Test” as:shown in Fig. 5). Unit-will
start soon after Jumper is reinstalled in its proper. posmon
on the board . e

Operating Sequence : s
In the absence of any diagnosed problems, the system will
operate in the Cool Mode for 7 minutes. It will then switch
to Heat with auxiliary heat on (gas or electric) and immedi-
ately ramp the compressor down and off. Auxiliary heat
remains energized for about 8 minutes. See Fig. 18 for a pic-
torial of Run Test sequence.

Influence of Diagnostics:, . .

If a problem is diagnosed by the main control board the
Red LED will flash an error code. Refer to Section 5, “Trou-
bleshooting”’ for interpretation of the flashing code.

The system may, however, react in different ways, depend-
ing upon the problem diagnosed. Certain errors will cause

one of the following responses:

a) The unit may not start (Error Codes 3-5,8).

b) The unit may shut down prematurely (Error Codes 9,
10). Compressor and/or indoor fan speed may fluctuate
before shutdown as the system attempts to verify or
clear the problem (Error Codes 11, 14).

c) The unit may complete the Run Test properly, but
flash an Error Code during operation. Some diagnos-
tics, such as low charge indication (Error Code 15), are
designed to warn the serviceman of potential problems
but may not affect system operation.

‘Manual Checkout During Run Test:

Although the system is equipped with self-diagnostic capa-
bilities, it should still be visually and audibly inspected for
proper installation and operation during the Run Test.

A check list of system operational functions is included
below. Refer to Fig. 18 for the sequence of these functions
and check each item. To complete the list, the Run Test can
be initiated more than once.

a) Verify that compressor and outdoor fan operate with-
out excessive vibration of the outdoor umt in its
mounted position.

b) Verify indoor blower operates in both the Cool and
Heat Mode.

¢) Verify indoor solenoid expansion valve operates prop-
erly by listening closely for valve clicking off-on at
about 3-second intervals.

Reversing valve switches off (detected by ‘“‘woosh”
sound) when unit changes to Heat Mode. This sound
also ensures valve was properly energized for cooling
operation (38QV only). y
Verify that indoor blower speed override for gas or elec-
tric heat operates properly (blower jumps from medium
to high speed). This function is necessary to guarantee
. full blower speed operation when electric heat or fur-
nace is on. (Blower control is different for gas vs. elec-
tric heat as shown in Fig. 18).

f) Verify that electric heaters or furnace burners operate.
Once the “Run Test” has completed and the unit, including
auxiliary heat is off, the main.control board LED will illumi-
nate. When'it extinguishes, system ‘can be started normally
by adjustmg thermostat.

d

=

e

To initiate ‘“Run Test” function, remove yellow Jumper'

SWITCH TO HEAT MODE (38QV ONLY)
ENERGIZE SUPP. HEAT (TERM. W)

FAN COIL BLOWER
HI f .
A / FURNACE \-
a COOL MODE WBLOWER \
@ MED — = \
o /’ 1
@ \
/ COMPRESSOR \
/ SHUTS DOWN \
LO ) \
/i \
/A Ly

o 1 2 3 4 5 6 7 & & 10 11
TIME (MiN.)

INDOOR BLOWER-~———_

COMPRESSOR
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Fig. 18—Run Test Sequence
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A WARNING

Umt is capable of restarting on normal thermostat
demand soon after Run Test is completed. Personal

injury can result.

Normal System Startup Sequence
Apply power to indoor units via main disconnect switches.

If outdoor unit control box cover is removed, main control
board LED will light and extinguish after 30 seconds.

Thermostat will display HPO0O (for 38QV units) or AC00 (for
38EYV units).

Set up thermostat in heat, cool or automatic mode for room
temperature desired (Ref. Thermostat Operation, Trouble-
shooting Section 4).

Thermostat setpoint must be 2-deg.F or more away from
room temperature for the system to initiate a startup.
(Room temperature can be displayed on thermostat by
pressing both heat setpoint adjustment buttons to right of
display simultaneously).

Startup Sequence

NOTE: Startup delays and sequence times can be shortened
for system checkout by mltlatmg “Speed- Up” jumper,
described below.

a) Time Guard—

Normal Ambient Startup—After applying power and/

or adjusting thermostat setpoint, the system will

undergo a 5-minute delay before starting. This will also
occur any time the system cycles off normally, to pre-
vent unnecessary on-off cycling.

Low Ambient, Initial Startup—When outdoor tempera-

tures are near or below 20-deg.F, the system will

undergo a 20-minute delay on initial power-up only.

This allows the crankcase heater to at least partially

warm up compressor before startup.

Startup—Compressor will start and ramp up to low

speed, outdoor fan will come on. Indoor blower will

start in a sumlar manner to compressor, 30 seconds

later o

b) Low Speed Lock: In—After startlng, the unit will lock
in at low speed for a period of 8 minutes. This is done
for the following reasons:

‘1. System self-diagnostics will monitor system condi-
tions during this period to verify proper system
operation.

2. Allows indoor blower time to circulate and slowly
mix possibly cold ductwork air with room air, thus
avoiding -erratic speed fluctuations due to unstable
thermostat readings.

¢) Transition to Normal Control—If the thermostat is sat-
isfied during the 8-minute period at low speed, the sys-
tem will remain at low speed for 4 more minutes and
then shut down. If not, it will speed up: depending upon
thermostat demand. The startup sequence is complete.

“Speed-Up”™” Functlon

The “Speed- Up” jumper is a yellow jumper, similar to the
“Run Test” jumper. It’s located on the outdoor unit main
control board next to the label “Speed-Up”’ (ref. Fig. 5). The
function is __1n1t1ated by removing and reinstalling the
Jjumper during the sequence period you want to eliminate.
For instance, if you want to eliminate the time guard period
before startup, wait for the LED to-extinguish after power-
up. Then pull and reinstall the “Speed-Up” jumper. This
will shorten the respective period. (i.e., 5 minutes down to 2

minutes for the normal time guard, or 20 minutes down to 4
minutes for low ambient initial startup).

If the jumper is pulled and reinstalled during a sequence
period listed in Table 2, it will shorten that period as indi-
cated. The speed-up function will then cancel automatically
when the next event listed in the table occurs. To shorten
subsequent sequence periods, the jumper must be initiated
again.

Table 2—Speed-Up Function

Initiate The Period Will Speed-Up Function

Jumper During Shorten From Will Cancel

This Period Normal- to Speed-Up | When

—Prestart 5 Min.—2 min. Compressor Starts
Time Guard OR* 20 Min.—4 Min.

—Low Speed 8 Min.— Compressor Begins
Lock In At 40-50 Seconds Ramping Above
Startup Low Speed, Or

Shuts Down

—Between Defrost 45 Min.—4-5 Min. Unit Initiates

Periods (Below (1st Defrost) A Defrost

32-Deg.F
Ambient) 30 Min.-4 Hrs,.—
3-24 Min.
(Subsequent
: Defrosts)
—-During Defrost 4-10 Min.—
24 Sec-1 Min. Defrost Termination

*Low Ambient Initial Startup

Cooling Operation
Compressor—

During normal operation, the compressor speed will vary,
based on thermostat demand, from 2200 RPM at low speed
to 5000 RPM at high speed.

Indoor Blower—

Blower speed (or airflow) will “track’ or follow compressor
speed; i.e., when the compressor is at low speed, so is the
blower. If the compressor ramps-to.-high.speed, the blower
ramps to high speed simultaneously. This speed signal is
sent from the outdoor unit main control board, through the
indoor unit interface board to the blower controller. {See

Fig. 19).

38EV/QV OUTDOOR UNIT
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ALARM 1, MAIN  of
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[Fod}——t0 BOARD oj
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FEEDBACK ~|
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SEQ -
(5855)115 VAC OR %”@' ol

(40QV) 208/230VAC fo7—=———- ﬁ

TP~—Heating Speed Trimpot
. XFMR—Transformer (24VAC)

INTERFACE CABLE

Fig. 19—System Control Scheme
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Outdoor Fan—
The outdoor fan cycles on- oﬁ with the compressor.

Solenoid Expansion Valves (SEV)—

In the cooling mode only, the SEV at the indoor unit is oper-
ated. SEV operation “‘tracks’ or follows compressor speed
directly. At low compressor speed operation, the solenoid
remains off and all refrigerant flow is directed through a
bypass orifice in the valve body (38EV systems). In 38QV
systems, the bypass orifice is located in the accurator piston
(Ref. Component Description, Section 8). At high compres-




sor speed, the solenoid is energized on continuously, allow-
ing the extra refrigerant flow required through a second ori-
fice in parallel to the bypass orifice. At intermediate com-
pressor speeds, the SEV is cycled on-off at different rates,
depending upon compressor speed. This rate is based on a
5-second on-off period, with the on-time increasing (with
compressor speed) from zero (at low speed) to the full five
seconds on (i.e., continuous on) at high speed. For instance,
at lower speeds, the SEV is on 1 second, off 4 seconds; at
medium speed, on 2.5 seconds, off 2.5 seconds, and so on.

- Proper valv'e'operation can be checked by listening closely
for the “clicking” ‘at the indoor SEV dunng intermediate

speed operatlon L e -

The system will cycle on-off at low speeds at moderate, (75-
deg.F) outdoor temperatures. It will operate continuously at
increasingly higher speeds as outdoor temperatures
increase. R

Heating Operation—38QV Systems Heat Pump

Heat pump operation is executed in the same manner as in
the cooling mode. Indoor blower speed and SEV control
“track’ or follow compressor speed directly. However, in
the heat mode, only the outdoor unit SEV is operated. It is
cycled in the same pattern as cool mode control, except
cycling on-time is shortened at colder ambients. (i.e. At low
ambients, the SEV may also be cycling on-off rather than
remaining full on when the unit is at high speed).

The system will cycle on-off at low speeds during normal
operat1on at moderate (50- -deg.F) outdoor: temperatures. It
will operate contintously at increasingly higher speeds as
outdoor temperatures drop.

When outdoor temperatures drop to a point where supple-
meéntary heat is required, or the‘optimizer function is ena-
bled, electric’ or gas heat is initiated. Electric heat and
furnace operation are described in the following sections.

Table 3—38QV Pis_ton Sizes

~-UNIT LOCATION PISTON #
38QV024 Outdoor 42
LT Indoor 49
i, 88QV036_ . |- .. Outdoor .. | . _ 52
LT et ~:ndoor. ... |- "7 63

Electrlc Heat Control——(38EV and 38QV Systems)

Electric’ heat is’ 1n1t1ated and controlled by energizing “W’’
in’the $ame manner as in standard systems. However, since
the variable speed blower needs a speed input signal to oper-
ate, blower control is considerably different.

-Blower .Control—In .-a standard ‘heat package, energizing
W energizes .the heater sequencer(s) When this is done,
the fan relay is bypassed by'230V power to drive the blower
directly. Therefore if the fan relay is faulty, the blower still
operates for safe electric heat operation. e ,

40QV Fan Coil Units operate 1'n a similar manner (Ref. Wir-
ing Diagrams). However, instead of operating the blower
directly, -this "230VAC. power is applied to ‘the interface
board at termiinals‘C and 1 (see Figs. 14 and-19). When these
terminals are energized by the electric heat sequencer, the
interface board relay breaks:-the :speed signal connection
from the .outdoor unit and allows the interface board to
drive -the boa.rd ata Speed set by the adjustable pot on the
board. - x .

When the electric heat (“W”) is cycled off, normal sequencer
operation retains blower control from the interface board
until the heaters cool down. When terminals C and 1 are de-
energized by heater package, blower control reverts back to
the outdoor main control board.

Supplemental (2nd Stage) Heat—(38QV Heat Pump/40QV
Fan Coil Systems Only)

Supplemental heat is required when the outdoor tempera-
ture drops too low for the heat pump to handle the load
alone. At this point, the system begins cycling electric heat,
in addition to continuing full speed heat pump operation.
This is done by energizing heater package terminal “W.”
The heaters and blowers are controlled as described above.

A change in blower speed when the interface board takes
over control may not be noticeable, since the outdoor unit is
already operating it at high speed.

It may be noticeable if the blower heating speed trimpot is
adjusted below its maximum setting.

Heating Operation—(38EV Cooling Systems) and
Emergency Heat—(38QV Heat Pump Systems)

Electric or gas heat is operated directly on thermostat
demand on 38EV systems or whenever the 38QV outdoor
unit operation is locked out due to a diagnostic problem.
The blower is controlled by the interface board as described
above. However, since the blower is not being operated by
the outdoor unit during electric heat off cycles, the blower
will cycle full-on-off similar to standard systems.

NOTE: Malfunction of certain electronic control compo-
nents can cause lack of Automatic Emergency Heat initia-
tion. See Service & Maintenance section for corrective

servicing procedures.

The 58SSB furnace will operate as described in the litera-
ture provided with it. The only difference is control of the
variable speed blower. The standard 58SSB furnace
bypasses its fan relay to lock-in blower operation when the
burner is on, just like an electric heat package.

The variable speed blower package switches blower control
to its interface board when “W’ is energized, in the same
manner as described above for “Electric Heat Control.”
(The furnace interface board des1gn is identical to that for
the 4OQV fan coﬂ except iti isa 115VAC versmn) )

The blower w1ll remain oﬁ for 2 3 rmnutes whlle the burner
ignites and-warms the heat exchanger. The blower will then
start, and ramp to low speed for a short period before going
to full speed. When “W” is de-energized, the blower will
stay on for a short period to use the remaining heat from
the. exchanger

Supplemental (2nd Stage) and Optlmlzer Control—(38QV
Heat Pump/58SSB Furnace Systems)

" Unlike fan coil operation, the furnace will not operate simul-

taneously with the heat pump. Therefore, whenever the out-
door temperature drops to -where the heat pump can no
longer match the load, orthe optimizer setpoint is reached,
the heat pump will shut down when: furnace startup is
requested (“W” is energized). At this point, the heat pump
will also shut down the indoor blower (except.if ‘the thermo-
stat is in the fan‘on position). The normal furnace delay of
2-3 minutes will then pass before the blower is cycled back
on, to allow the heat exchanger to heat up. Once the thermo-
stat is satisfied by the furnace, it will cycle off. Operat1on

will alternate between furnace and heat pump, until either

the heat pump can handle the entire load, or the optimizer
setpoint is reached. If the optimizer setpoint is reached, the
heat pump will be locked out (a minimum of two hours) and
the furnace will cycle directly on thermostat demand.




Adaptive Defrost—

38QV Heat Pump Systems utilize an adaptive defrost con-
trol which clears the coil of frost only when necessary.
Based on coil conditions and outdoor temperature, the time
between defrosts is adjusted between 30 minutes and four
hours, as described below.

Between Defrost Period Calculation—

Defrost monitoring is begun when the O.D. coil thermistor
temperature drops below 32 degrees F. The first defrost will
occur 45 minutes later.

When the unit is ready to defrost, the pre-defrost O.D. coil
thermistor temperature (frosted coil) is memorized, and the
unit then switches to defrost. A short time after defrost is
completed, a post-defrost thermistor temperature (clear coil)
is memorized.

The after-defrost (clear coil) temperature is used to estimate
outdoor temperature and the optimum pre-to-post defrost
coil temperature change (i.e. frosted coil vs. clear coil
temperature). :

The time period to the next defrost is then determined by:

a) If defrost time-was less than 5 minutes, add 30 minutes
to previous period.

b) If defrost time was maximum (10 minutes), and O.D.

coil temperature at.termination was:

—more than 45 degrees F, divide previous period in
half,

—less than 45 degrees F, next period will be 30 min-
utes.

If defrost time was greater than five and less than 10

minutes, the new time is calculated by:

-~

C

optimum temperature change *

previous period x actual post- ~defr. temp. minus pre—deﬁ'ost temp.

*The new perlod calculated by this method cannot be less
than half, or more than double the previous period.

Other Limitations:

Maximum period between defrosts is 4 hours.

Minimum perlod between defrosts is 30 minutes, except:
" The initial defrost after commg out of optimizer mode will
'occur 15 minutes after startup.

Defrost Sequence—

When a defrost is initiated, compressor speed is dropped to
medium speed. This is done to minimize shock to the com-
pressor. The reversing valve and heat (terminal ‘“W”’) relays
are energized, the outdoor fan relay de-energized, and com-
pressor then ramped to full speed for a .rapid defrost.
Defrost is terminated on any of the following-occurrences:

a) O.D. coil thermistor rises to 80 degrees F (when out-
~ door temperature is above 10 degrees F).
b) O.D. coil thermistor rises to 60 degrees F (when out-
door temperature is below 10 degrees F).
¢) 10-Minute maximum defrost period.
" The system then ramps down'to medium speed, returns to
heat mode, and returns to the pre-defrost speed.

Heat/Cool/Auto Control—

Thls, thermostat function controls as in standard systems.
Heat or cool operation may be requested separately. The
“Auto” position allows the system to switch between these
two modes automatically as required to satisfy thermostat
setpoint demand.

Fan-OnIAuto—
With the fan-auto mode selected, the indoor blower will

"HP'(38QV) (< < %
“ACIBEVIITTE EE
1] 66
. Z N\

RAISE HEAT
SETPOINT

RAISE COOL
SETPOINT\

n
v
LOWER com.—/'

SETPOINT

CLOCK
ol L —DISPLAY

FAN ON/AUTO
SWITCH

LOWER HEAT
SETPOINT

HEAT/COOL/AUTO
SWITCH

N\ % cooL (\ ‘HP" or "AC_
F SETPOINTALIZE AT
1 S6-HEAT as
A N SETPOINT

SETPOINT SYSTEM
DISPLAY DIAGNOSTIC
ERROR CODE

=

IMPROPER

NORMAL POWER.UP
CONFIGURATION

ON/ OFF

2o

(@)

SETPO]NT
OFFI ON
i

76 7'7 78 79 80

HEAT
SETPOINT
ON | OFF l

) T T g i
68 69 70 71 72
ROOM TEMPERATURE

ROTARY
SWITCH

AB7454

Fig. 20—VVT-ll MST Thermostat

cycle on-off with the outdoor unit and/or the electric/gas
indoor unit.

The fan-on mode will keep the indoor blower operating at all
times. The blower will operate at low speed during system-
off intervals.

STEP 4 VVT:ll Thermostat Startup/Troubleshooting

The MST—O4 or MST-16 thermostat consists of a printed cir-
cuit board, a connector board, and a wall mounted case.

A thermostat software revision of 6.7 or higher is required.

Al wiring - connectlons to the thermostat are made to the
connector board o e

Mount the thermostat as described in 38EV or 38QV out-
door unit installation instructions, or follow the Installation
Instructions included with each control. Thermostat must
be wired as shown in Figs..36 and 37.

Fig. 20 shows front v1ew of the VVT-II MST thermostat.

Start- Up Procedure '
Close mdoor mam d1sconnect

Normal D1sp1ay—-The thermostat Wﬂl chsplay HPOO (for
38QV systems), AC00 (for 38EV systems), or 4 zeros, then
switch to the normal heating/cooling setpoint as shown.

Blinking - Display—If the thermostat display blinks on.and
off or is erratic, it is an-indication that a wiring connection
is not. correct, or that the thermostat is not receiving ade-
quate power. Check the wiring .connections .and the supply
voltage (22VAC minimum) at terminals SEC-1 and SEC-2
on the intérface board, Make certain the thérmostat ribbon
cable has been inserted into the connector board correctly.

Display Four Zeros—If the d,lsplay shows four zeros upon
power-up, and then displays “HF-11,” it indicates that the
thermostat is currently configured for a multiple-zone sys-
tem. It must be reset for single-zone control. '

Setting Thermostat For Single-Zone Control—

To correct the configuration, set the rotary switch to posi-
tion #1 (ref. Fig. 20). A number and “ON”-or “OFF"” will




appear on the display. Press either of the right (‘“Heat”)
setpoint buttons to change the display to “OFF.” This is
the indication that the thermostat is now correctly set for
single-zone control. Now adjust the displayed number to
2" by pressing the cool setpoint buttons; the lower one to
decrease the number, upper one to increase. Return the
rotary switch to position #0 and press any setpoint button
to display the normal setpoints.

Adjust Heating/Cooling Setpoints—The setpoints for both
heating and cooling can be easﬂy adjusted by pressing the
setpoint buttons as shown.

Installer AdJustable Features/Time Clock Option—Each
thermostat is equipped with a built-in instruction manual
which explains the various installer adjustable features and
how to set the time clock.

Follow each page of the manual to configure the thermostat
based on the application. Always set the ‘“Local Set-back
Control” to ON.

For single-zone control applications, the following features
will have no effect on the thermostat operation and can be
disregarded at the time of installation:

#6—Duct Temperature Sensor Calibration
#7—Max Damper Position/Min Ventilation Position
#C—System Demand

#D—Communication Test

#E—Supplemental Heat

Error Codes—are displayed as HF,:SF, HP or AC followed
by a two digit number (ref. Fig. 20.) An HF or SF code
indicates a thermostat malfunction .(see Thermostat Trou-
bleshooting, below). A HP or AC code indicates a system
diagnostic malfunction (see System Troubleshooting,
Section 5).

Set-Back Featire—If the homeowner desires to use the set-
back feature, remove the ‘‘set-back override jumper” from
the connector board at:the back of the thermostat. - :

Operation—When an “OFF” time occurs, the thermostat
displays the word “SETBACK” and the highest cooling and
lowest heating setpoints. When an “ON” time occurs the
thermostat returns to the last setpomts that were displayed
before set-back '

Overndmg Set-Back—Durmg set-back the heatlng or: cool—
mg set-back setpoint can ‘be manually overridden by adjust-
ing the 'setpoint through the use of the setpoint buttons.
The setpoint selected becomes the new comfort setpoint
that‘the thermostat uses when the next “ON ’’ time occurs.

When the set-back’ setpomt is ‘overridden ‘the comfort
setpomt :chosen remains - d1sp1ayed until the next ‘‘OFF”
time occurs; unless ‘the user manually adJusts the setpomt
back to‘the set-back setpoint. B

Programming ‘Set-Back—Follow the built-in- thermostat
instruction manial (behind front cover)to program the -ON/
OFF times for set- back- operatlon (and for progra.mmmg the
electronic t1me clock '

Set'Back Progra.mmmg p: If it is desirable for a partlcu-
lar period to be i in set-back contmuously do not enter any
ON/OFF times for that penod i

If it is. des1.rab1e fora pa.rtlcular period to be in the comfort
mode contmuously enter an ON t1me that is the same as an
OFF time. ~

Heating/Cooling :Cycles—The “thermostat should be set to
energize a heating cycle and a cooling cycle. Check to make
certam the 38EV or 38QV system operates properly

“HEAT,” “COOL,” or “FAN’' may be shown in the lower
left corner of the thermostat display depending on the sta-
tus of the system. The 38EV or 38QV system controls to
1.5-deg.F from setpoint in both heat and cool modes. It will
start-up at 1.5 deg.F' from setpoint (minimum run time is 12
minutes), and cycle off based on rate of room temperature
change (ref. Fig. 20).

VVI-li Thermostat Troubleshooting

Hardware Failures—HF-11 or HF-12. The thermostat is not
properly configured for single-zone control application.
Make certain that “OFF” is displayed when the rotary
switch is set to position #1.

HF-14, HF-15, or HF-16. There is a failure in the electronic
circuitry on the thermostat. Replace the thermostat circuit
board.

HF-13. The thermostat room temperature sensor is reading
out of its normal range . . . 30 to 180 F. (Ref. thermostat
instructions).

Check the room temperature sensor to make sure that it is
physically intact.

Attempt to calibrate the room temperature sensor by fol-
lowing the built-in instruction manual. If calibration is not
possible, replace the thermostat circuit board.

Storage Failures—The thermostat .continuously checks its
memory to make.certain that stored information is valid. If
information is ever determined to be invalid an error code of
“SF” followed by a number is displayed.

When an “SF” error is displayed, the thermostat will also
use a safe, substitute value appropriate to the particular
code. (See instructions included with thermostat.)

To Clear An “SF” Error—Follow the built-in thermostat

manual to find the correct rotary switch position and reset
the desired setting. Then return the rotary switch back to

position #0.

Time Clock—The time clock should be accurate to within 10
minutes per year. During a power failure, the time will be
maintained for a minimum of 8 hours, after which it may be
necessary to reset the clock, (Ref. thermostat instructions).

If the clock is not keeping accurate time, make certain the
power has not been off for over 8 hours. If it.has-not, then
replace the thermostat.

Set-Back—If the thermostat never goes 1nto set- back make
certam

The set back override jumper has been removed from the
connector board. co .

The thermostat hasn’t been programmed to be continuously
in the comfort mode: -

The thermostat is set for'the proper time of day.

If the thermostat never comes out of set: back make certam
A set-back On/Off program has. been entered
The thermostat is set for the Jproper tnne of day

STEP 5 System Troubleshootlng .
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BEFORE TROUBLESHOOTING THE SYSTEM

This troubleshooting guide covers all components of the
38EV/QV variable speed system, including outdoor and
indoor units.

See previous section for thermostat troubleshootmg (Ther-
mostat Error Codes HF and SF).

A WARNING

ngh voltage (3OOVDC) circuit remains energlzed after
main disconnect is opened. Normal capacitive discharge
time is ten (10) minutes, but this period may be
extended indefinitely by component failure. Before
servicing, always check with D.C. voltmeter between
contactor terminal #23 (violet wire) and ground. Always
reinstall safety shield in top of control box after servic-
ing. Electrical shock can cause personal injury or death.

Before replacing components to correct a system malfunc-
tion, always inspect circuit for damaged or corroded wiring.
Connectors should be inspected for improper mating. They
should then be unplugged-and examined for corrosion, dam-
age or incomplete termiinal insertion. This procedure is espe-
cially required when a system malfunction is intermittent
(does not occur consistently). :

Clean and/or repair wiring as required. A special accessory

terminal kit (Carrier Service Part No. 38QV660001) includ-

ing terminal-extraction tools is available through your local ,
distributor.

Use high quality multimeter for troubleshooting electronic
devices in this system. :

Self-Diagnostic Error Codes— ‘ ;
Error codes are indicated at an LED located on the outdoor
unit main control board (Ref. Fig. 5), and on the indoor ther-

mostat display (Ref. Fig. 20).

Control board LED error codes are shown as a series of %
second on, % second off flashes, followed by a 10-second
pause before repeating. :

Thermostat display error codes are shown as a two-digit
number, preceded by “HP’’ on 38QV heat pump systems or
“AC’ on 38EV cooling-only systems.

As an example, when an error Code #5 is diagnosed,
“HP05” or “ACO05” will be displayed at the thermostat
when 5 flashes are indicated at the control board LED.

Automatic System Restarts on Diagnostic Shutdown—

All diagnostic shutdowns described in this text will cause as
many as five restarts before final shutdown and compressor
lockout. The system will remain off for at least five minutes
(time guard function) before attempting each restart.

Note that the control board LED will display the error code
after.each shutdown. The thermostat display will indicate
an error code only after final compressor lockout.

A CAUTION

Whenever troubleshootmg system with power on and
control board LED flashing error code, check ther-

mostat display. If error code is not indicated at thermo-
stat, automatic restart is pending. Servicing of equip-
ment at time of automatic restart may cause personal

injury.

How to “Clear’ Error Codes—

Indoor unit power (i.e., control power) must be broken and
reset in order to ca.ncel system lockout on a diagnostic.

. The Self- D1agnost1cs feature is des1gned .to monitor inputs

(thermistors and inverter alarm) and take over control of the
system if these inputs go out- of normal range.

- Table 4 lists each of the Self- Dlagnostlc error codes, the con-

ditions_that cause the code .and how, the system reacts to
each condition.

‘,Troubleshootzng System with Poiver On—
Always break power to both indoor and ‘outdoor units when

serv1c1ng, except as indicated in the following procedures.

. Table 4—Self Diagnostic Error-Codes - - -~

ERROR - .
CODE DESCRIPTION CAUSE s ey SYSTEM REACTIDN
3 0.D. Coil Thermistor Failure Thermistor reads greater than 160°F or less than — 40°F ?Immedxate Shutdown or no startup*
4 Suction Thermistor Failure Same-as above " | "Same as above*
5 1.D. Coil Thermistor Failure Same as above Same as above*
8 Locked Compressor Rotor Inverter alarm—on within 2 minutes after contactor
3 energlzation Same as ahove* '
9 Overcurrent Trip - Inverter alarm—on after 2 minutes of run time (See Note 1) Compressor slows down {0 cancel alarm. If alarm stays on system shuls down.
10 Contactor Control. Fallure ‘No change in thermistor readings (See Note 2)~ - ~Immediate Shutdown or no startup* :
11 Reversing Value Failure 0.D., 1:D. Coil Thermistor readmgs change in wrong | Compressor-speeds up to shift valve. If thermlstor readlngs don't switch direction,
directions (See Note 2). system shuts down.*
14 indoor Coil Freeze Suction Thermistor reads less than 32°F in Cool Mode. Blower speeds up to raise suction temperature above 35°F If so, blower continues
: CT operation at higher speed. If not,.system shuts down.*
15 Low Refrigerant Charge Suction thermistor reads much higher than [.D. No effect on system operation. Error code on control board LED only.
coil (cool), or 0.D. coil (heat) thermistor. :
NOTES :

trip requires reset of inverter power through contactor to shut off alarm).

* System attempts 5 restarts (each followed by 5 minute timeguard) before lockout and error code display on thermostat.
Inverter alarm comes on at 100% of rated inverter output-current. Control beard ramps compressor speed down until alarm goes off at 85% of rated
current. If control board drops compressor speed to minimum and alarm remains on, it knows inverter has tripped, and shuts system down. (Inverter

2. Control board compares thermistor readings after 5 minutes of run time to readings taken at stari(]p (contactor energization).
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 ERROR CODE #3 - OUTDOOR THERMISTOR FAILURE

ERROR CODE #4 - SUCTION THERMISTOR FAILURE

REASON:
POSSIBLE CAUSES:

Reference Figure 21

2) Loose or corroded connection.

3) Faulty control board.

CONTROL BOARD READS THERMISTOR TEMPERATURE ABOVE 160°F OR BELOW -40°F.
1) Thermistor failed or out of calibration (see Note 1).

Does unit start?

Break system power, remove control box cover.
Monitor refrigerant temperature as indicated in Note 2.
Reset power, restart (see Note 3).

Yes | Allow system to
* go to high speed.
y

Does actual tube temperature
approach -30°F or 150°F?

Yes

4

Inspect for failed
fan, blower, or
dirty coil (see Ser-
vice section).

No

No, LED flashes error

code 3 or 4.
Leave unit power on. Check thermistor DC
voltage at(A)(see Fig). Use graph to find if.

™ indicated temperature is within 20°F of ac-
tual (see Note 4).

{ Yes

No

4

Allow system
1o go to high

Reset and restart
unit. Does unit
start? -

speed.

Yes No

Y

\ 4

Monitor thermistor voltage at@ (see Fig.) to
see if indicated temperature drifts 20°F or more

from actual, or approaches -30° or 150°F.

Break power to indoor and out-
door units Unplug low voltage
board connector and read ther-
mistor resistance at connector
(ref. Fig). Use graph to find if
{, indicated temperature is within
20°F of actual (see Note 3).

Replace control
board (see Ser-
vice section).

| Yes - No
2 r .

4

Yes i No

Replace control board _
(see Service section). |

Repair poor terminal
contact between
board and connector.

Y

Y

connections at

Check for poor/corroded

tance at

Unplug low voltage in-line connector and read thermistor resis-
© (ref. Fig.) on unit connector. Use graph to find if in-
dicated temperature is within 20°F of actual.

Yes

v

‘| No

Y

Clean/repair
connections.

(see Service section).

Replace thermistor

Notes: ’ T
1) If thermistor is out of callbratlon it may read accurately when system is off, but may dirift from actual

temperatures during operation.

Yes

Y.

No
y

Repair poor connection

between in-line and con-
‘trol board connectors. -

2) COOL MODE: Monitor temperature at unit service valves.

HEAT MODE: Monitor temperature inside unit at thermistor location.

to high speed.

4) If unit has been off a short time, allow refrig. temperatures to stabilize.

Check for poor connec-
tion of thermistor leads at
connector. If O.K,,

-replace thermistor (see

Service section).

3) AdJust thermostat 4°F or more above or below room temperature, dependmg on mode, to force system

AB7475
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ERROR CODE #5 - INDOOR THERMISTOR FAILURE
REASON: CONTROL BOARD READS TEMPERATURE ABOVE 150°F OR BELOW -30°F.
POSSIBLE CAUSES: 1) Thermistor failed or out of calibration (see Note 1).
f{’ﬂ"’“ 2) Loose or corroded connection.
o 3) Faulty control board, Interface board or cable.
Reference Figure 22

Monitor refrigerant temperature at indoor thermistor.
Reset power and restart (see Note 2&3).
Does unit start?

No, LED flashes Yes | Allow unit to go
#5 error code. to high speed. Does actual temperature at thermistor
—1 approach -30 or 150°F?
: No Yes
Leave unit operating. Remove indoo&@unit access : Y
cover. Monitor thermistor voltage at(C)(see Fig). Use 1 for failed fan
graph to find if Indicated temperature drifts 20°F or - b[}zeviit oc; blaolcked ’
more from actual, or approaches -30 or 150°F. ‘ductwérk.
Yes No
Y
Break unit power. Check for poor or cor- If unit shuts down and displays
roded connection at ©), @ or ). If 0K, »-| error code #5, replace main control
replace thermistor (see Service section). board (see Service section). :
y
Keep unit power on. Remove indoor unit access cover and unplug 4-pin SEV_connector
from Interface Board. Check for 4-6 voits DC at thermistor pins on board at @ (see Fig).
Yes No
Y ' 4
Check thermistor resistance at (see Fig). Use graph Unplug Interface Cable from Interface board
to find if indicated temperature is within 20°F of actual. | | and check thermistor pins in cable at
| for 5-20 ohms resistance (see Fig).
Yes No
Y Y Yes No
Repair poor connec- inspect for loose thermistor : Y
tion between con- lead at connector. If O.K,, Unplug Interface Cable from out-
nector and board. replace thermlstor (see Ser- door unit. Check for same resis-
| vice 'section).” ' 1 1 tance as above (=5 ohms) at
on main control board (see Fig).
Continuity through Interface Board bad. . 1 No Yes
Clean cable and thermistor connections. - : 4
Reset power. Does unit restart? o Replace control board
Yes : No (see Service section).
4 y S {
Inspect for proper opera- Replace Interface board Continuity through Interface Cable bad.
tion. (see Service section). Clean/repair cable connectors. Reset unit
power. Does unit start?
Yes No
v y 4
Inspect for proper Replace Interface Cable
operation. (see Service section).

Notes: :
1) If thermistor is out of calibration, it may read accurately with system off, but may drift from actual

@ A temperatures during operation.
o 2) For furnace applications - Remove furnace access panel and tape kill switch so that panel can later be

removed for blower inspection without breaklng power.

Reinstall access panel.
3) Adjust thermostat 4°F or more above or below room temperature, depending on mode, to force system

to full speed. AB7477
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ERROR CODE #8 — LOCKED COMPRESSOR ROTOR Reference Figure 23
7™  REASON: OVERCURRENT OR UNDERCURRENT SITUATION OCCURS DURING FIRST 2 MINUTES OF COMPRESSOR

OPERATION.

POSSIBLE CAUSES: 1. Loose high voltage lead
2. -036 Models: scroll compressor running backwards

3. Failed compressor
4. Failed inverter

Monitor system pressures, and current of one compressor lead near (black) compressor connector. Monitor
inverter alarm for at least 1 minute after contactor energizes (see Note 1). Reset unit power and pull Run

Test jumper. Does system start?

!

!

f

No start. Trip LED or
alarm on immediately.

Y

[
Y

Start or No start. Trip LED or alarm comes
on between 10 and 30 seconds after con-
tactor energizes.

Operates nor-
mally for more
than 1 minute.

{

!

¢

above 60°F.

For ambients

For ambients
below 60°F.

If compressor started: Was 3-phase cur-
rent at shutdown less than 4 amps?

joad.

f

Break power to indoor and outdoor units. Unplug
6-pin connector in lower control box and check
for crankcase heater resistance of 1-2K ohms.

Yes

open
circuit

No
shorted
Y Y

Refer to Fig. to find
open or failed
crankcase heater
switch. Repair or
replace as required.

Repair short in
circuit or replace
crankcase heater
switch as re-
quired.

A\

A Repower outdoor unit and check for 208/230VAC
output to crankcase heater at @ in'Fig.

Yes

No

A

Refer to Fig. to find open circuit

*1 at line filter or fan capacitor.

Repower outdoor unit only to energize crankcase
heater.for 24 hours before restarting to.inspect ...
system operation.

No Yes

See Error Code
#9 Current Over-

\

Did system pressures
indicate compressor

started pumping?

Low
current
trip.

| Yes [ No

~-024

model

-036
model

I

Scroll compressor may be
turning backwards. Switch 2
leads at compressor and
reset, restart. Does compres-

sor pump?
\
No Yes
Is compressor
noisy? D
Yes

) Y
‘Replace com- | Inspect'system
pressor. operation.

y

Compressor LOCKED ROTOR or inverter failure. ‘Break all power. Inspect (black) compressor connector for
proper alignment. Then check for EQUAL compressor winding resistance (+-.3 ohms) across all lead com-

binations (i.e. 1-2, 2-3, 1-3) and winding short to ground at(D) in Fig. Are all readings acceptable?

No

r

(

Yes

Unplug leads at comp}essor and check
for properwinding resistance (as above)
at(E). Are all readings acceptable?

Yes No
.Repair com- Replacecom- | Yes
‘| pressor lead. pressor. -
No

Replace control box -
(see Service section).

Notes:

Inspect inverter output:
Reset indoor and outdoor unit power and pull Run Test
Jumper. ‘'When contactor pulls-in, check AC voltage
across 2 legs of inverter 3-phase output at
maximum AC volitage just before inverter trips on low
current (about 10 seconds) or after one minute of opera-
tion (see Note 2). Reset control power and repeat
across remaining lead combinations (legs 1-2, 2-3, 1-3).
All maximum readings should be EQUAL (+-15VAC).

®, Note

1) Inverter alarm may be monitored using DC voltmeter at@ in Figure. Alarm -onis 1VDC. Alarm may energize before

e inverter trips.

Power and Trip LED's will go off when contactor de-energizes.

2) When contactor energizes, inverter output voltage will i increase gradually for about 30 seconds before leveling off.

Inverter may trip on low current at about 10 seconds.

) Inverter trip LED (yellow) may be viewed by removing safety sheild from upper control box. View downward into box,
- beyond contactor and under main control board at inverter board. See Figure 7 for LED location.

Power (red) LED should light whenever contactor closes.

AB7478
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ERROR CODE #9 - OVERCURRENT TRIP
REASON: OVERCURRENT SITUATION AFTER FIRST 2 MINUTES OF RUN TIME.
({7""\ POSSIBLE CAUSES: 1) Defective compressor or inverter.
2) Failed control board.
- 3) loose or corroded high voltage or inverter alarm connection.
4) Excessive loading due to:
Cool Mode - improper fan operation, dirty outdoor coil, overcharge.
Heat Mode - improper blower operation, dirty air filter, blocked duct, overcharge.

_Reference Figure 24

Monitor system pressures. Have clamp-on ammeter available for monitoring com-
pressor current. Be prepared to monitor inverter alarm and trip signals (see Note 1).

Reset and start unit (see Note 2).

Y !

Unit starts, shuts down Unit starts, shuts off at Reset, restart unit again. Use DC
during low speed opera- higher speeds without voltmeter to monitor inverter alarm at
tion, or ramps down from \ ramping down to low ® (see Fig). Does alarm (1 VDCg
higher speed and shuts off. speed first. come on before unit shuts down?
* Yes ¢ No
When unit began ramping Replace control board P Inspect/repair loose lead at
down, or shut off at low speed, (see Service section), - ®. it 0.K., replace control
was discharge pressure above box as req'd (see Service
375 psig? section).
* Yes No

Reset and restart system. As compressor operates at low speed
Check for: - and then speeds up, monitor current at each 3-phase compres-
»Closed service valves. sor lead (near black connector).
« System overcharge. *

o, No * Yes Was 3 oh Check current at a different
,/ﬁf' Ty " ; ats tphafs eur- | No _ | 3 phase leg. If same result,
Ny Open service valves fully, or > ‘;" at shutcown ™| see low current Trip section,
N adjust charge per 38EV or above 4 amps? Error Code #8.

38QV outddor unit installa- Y | —
tion instructions. Y es
Break system power. Check Leave compressor con-
Cool Mode (black) connector for { nector unplugged. Reset
Check for: misaligned attachment. and restart:unit. Monitor
«Improper outdoor | NO . Then unplug and check for - AC volis across 2 legs of
= prop > EQU - -
-fan.operation. 4| EQUAL winding resistance.. ! _ | inverter-3-phase output -
+Dirty coil. | [ (+-3 ohms) at (B) in Figure at © in Fig. Note AC
’ Y _(rt;letwein liafds 1'.2’§.'3’1'3)‘ voltage just before in~
es en check for winding : : _
4 oo grouns. dvean | [ verr i onlow o
- readings acceptahle? "’ )
See Service R run time. Reset power
section. No Yes and repeat across re-
y ] = ~| ‘maining lead combina-
] v - ' ) - tions (legs 1-2,2~3,1-3).
) es Inspect for damaged wires, All readings should be
. Heat Mode . ‘open internal overload (0 - ‘EQUAL (+--15 VAC).
Check for: . - : ohms between windings), or ’
«Blocked ductwork or ‘ loose lead at connector or Yes * No
closed dampers. - No compressor terminal block. Replace control
. Improp_oer indoor blower Yes * No box.
operation.. . . . X A {
+Dirty air filter. Repair leads. l Replace compressor. l
Notes: oo o
1) Inverter alarm may be monitored using DC voltmeter at(A) (see Fig). Alarm-on is 1 VDC. Alarm may ener-
gize before inverter trips.

— Inverter trip LED (yellow) may be monitored by removing safety sheild from upper control box. View
@ downward into box, beyond contactor and under main control board at inverter board. See Figure 7 for

LED location.

Power (red) LED should light whenever contactor closes.
Power, Trip LED’s will go off when contactor de-energizes.
2) Adjust thermostat 4°F or more above or below room temperature, depending on mode, to force system to

full speed. AB7476
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ERROR CODE #10 - CONTACTOR CONTROL FAILURE
REASON: THERMISTOR TEMPERATURES DID NOT CHANGE AFTER 5 MINUTES OF RUN TIME,
/(m»\ (i.e. REFRIGERANT NOT CIRCULATING IN SYSTEM) see Note 4.
W POSSIBLE CAUSES: 1) Failed contactor, or control board outpui.
2) High, low pressure, or ESS (-036 only) switch.
3) Very low charge.
4) Stuck reversing valve.
Reference Figure 25

No | Reset unit power and pull Run Test

. . Y
{ jumper. Does contactor energize? €s »| Does compressor start?
y
- - : No Yes

Break power to indoor and outdoor units. - " -
Unplug (white) 15 pin connector in 3 ﬁes RedtLEtD on mvgrterohght - Y
lower control box and check for con- en cct)n 1ac or energizes: Do system pressures
tinuity through LPS at (&) in Fig. (see note 1) react normally?

‘ Yoo 1 No No Y Yes No Yes
Check for Check for ade- Check for loose speed Check for stuck
continuity quate refrigerant signal wire at @ in Fig. reversing valve.
through HPS charge. If O.K,, replace control m "
at (&) in Fig. Yoo No box (see Service section). ° es

Yes No Y Y Y Y
Y Recharge Check for 208/230 Replace com- Repair/Replace
Replace HPS. unit. VAC at contactor pressor (see valve.
Y .| terminal #21. Note 3). {
y
Reset unit power Yes No : -
and pull Fl'ﬂfn 1vyest A Y 4 Are thermistors properly
| jumper. Check for Check for 208/230 Repair break in sefureci to lines and in-
24 VAC outputto | | | VAC at contactor ter- supply power line. sulated?
contactor at (B)in minal #11. Yes y No
Fig. y No Yes
, Repair thermis-
Yes  yNo Replace Check for 300VDC + at tor installation.
Replace con- contactor..{ {.contactorterminal #.23...4. . . - |-
trol board. " > -
Yes No , >1 Replace con-
¥ : Y ‘Check for 300VDC + at Replace con- trol board.
024 036 contactor terminal #13. trol box.
models models * |Yes  [No
Y 4 LY oy
Replace Check continuity of Replace | - | Replace con- || Repair wire connection at
LPS. LPS and ESS separate- control | ftactor. - (D), contactor, etc.
ly (see Note 2). box. - T I
Replace as required. e Yes
| Check for.24 VAC No
~| across contactor coil (All
connectors installed).

Notes: :
1) Inverter POWER (red) LED can be viewed from above the control box. CAREFULLY remove white safety shield. -

Look downward into box beyond contactor and behind main control board at inverter board. See Figure 7
for LED location. Red LED should be on whenever contactor is energized, and outdoor unit power is on.
2) ESS - to - LPS splice is located in compressor terminal box.
3) -036 Models Only
If compressor has been serviced or replaced, check for proper 3-phase wiring connections. -
If leads are miswired, compressor will not pump in reverse direction. ‘
4) Error code may hot appear until up to 5 minutes after startup (outdoor fan energizes). AB7474
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”(m\ ERROR CODE #11 - REVERSING VALVE FAILURE (38QV HEAT PUMPS ONLY)
=" REASON: INDOOR THERMISTOR DOES NOT DROP IN TEMPERATURE AFTER SYSTEM STARTUP (COOL
MODE ONLY) see Note 1.
POSSIBLE CAUSES: 1) Reversing valve stuck.
2) Reversing valve coil not energizing.
3) Indoor thermistor not installed property.

Reset power and restart unit by pulling Run Test jumper.
Feel refrigerant lines at service valves to see if suction
line temperature is dropping and liquid line rising.

Yes ‘ No
V -{V
Is indoor thermistor properly installed and Does “suction” line at service valve rise in temperature
insulated? (hot gas line in Heat Mode)?
\ Yes : No v No ( Y Yes
Replace main Repair thermistor installa- Reversing valve Reversing valve coil may
control board. tion. stuck in mid-position. not be energized. With
Repl_ace val\{e (see unit running, check for
Service section). 24VAC at control board
output at -A in Fig.
Yes No
* . o \ 4
Shut system down. Disconnect 15-pin - L Replace control board
low voltage connector in lower control box. (see Service section).
Check for 6-12 ohms resistance across -
coil terminals at in Fig.
No | Yes
Y ‘ \
Repair poor connection :at:.connectoror *| - --| Inspect for poor connection at-control ‘box
1 replace reversing valve coil-as required. connector or at top of control board.
. .N'o . . e » . Yes
Reinstall 15-pin connector. ' ' B . .- | Repair.connection.

Unplug compressor (black) and fan (6-pin, white) connectors.
Reset power and restart unit.

Do you hear “click” of valve when contactor energlzes, or’
read 24VAC at 15-pin connector terminals? (connector must
be installed for unit to operate)

lNo l Yes
Repair poor connection Replace reversing valve.
in circuit.

Notes:
1) Error code may not appear until up to 5 minutes after startup. ABT485




ERROR CODE # 14 - INDOOR COIL FREEZE
REASON: SUCTION THERMISTOR READS BELOW 32° F.
POSSIBLE CAUSES: 1) Blocked return or supply duct.
2) Dirty air filter.
3) Suction thermistor out of calibration (see Note 1).

Inspect indoor unit and ductwork for blockage or closed dampers. Monitor outdoor unit suction tempera-
ture at service valve. Reset control power and restart system by adjusting thermostat 4° F or more below
room temperature. Does suction temperature approach 32°F at high speed operation?

Yes : No
Ty s
Inspect duct outlets for
acceptable airflow.

Y ‘ ' Yes No
Inspectindoor unitfor |Yes - : ‘ (Reads more

proper blqwerkoperatio'n; than 10°F
" No_ below actual)

o » . Y

Yes With system operating, read (DCV) of suction thermistor (T2) at(R)
in Figure 21. Its indicated temperature (ref. graph in Figure 21)

| should be within 10°F of actual at service valve.

Y

.| Referto.“indoor
Blower Failure”
in this’section. o

Inspect for broken
- blower wheel-or hub.

If room temperature is below

| 72°-check for-overcharge. If
O.K. increase blower speed set-
| tings (ref. 38 EV/QV outdoor
unit installation instructions).

Notes:

Temporary problem
has apparently ‘been
cleared (i.e. blocked
duct, etc); or if error’
code persists, replace
main control board
(see Service section).

{ Figure 21). 1f O.K., -

replace thermistor.

- Yes No Is suction service valve fully open?
Replace wheel. |« Yes No
¥ Y Y r
Does thermistor read above 35°F? Check for loose or Open valve
: corroded terminals and inspect
| No- | Yes. - ;| at-connectors(Ref. - | -operation.:-

A87472

1) lf thermistor is out of calibration it rnay read accurately with system off, but may drift from actual during operation.




ERROR CODE #15 - LOW REFRIGERANT CHARGE (see Note 1).
REASON: LARGE REFRIGERANT TEMPERATURE RISE THROUGH INDOOR COIL (COOL MODE),OR OUTDOOR COIL

. (HEAT MODE).

POSSIBLE CAUSES: 1) Low refrigerant charge
2) Plugged or failed solenoid expansion valve (SEV).

\

Cool Mode | [See page 31 for Heat Mode]

Adjust thermostat 4°F or more below room temperature to force system to high speed. Check superheat at
outdoor unit suction service valve and compare to standard superheat charts for present indoor and outdoor
air temperatures (see Note 2). Does system appear to be undercharged?

Y

Yes

Charge to proper superheat, then check discharge pres-
sure. |s saturated discharge temperature higher than 30°F
(-024 models) or 40°F (-036 models) above outdoor air

y No

Follow procedure for Error Code
#b5 to see if indoor coil thermistor
reads within 10°F of actual.

outdoor fan operation. Clean/Service properly charged. Error Code #4 to see if
as required and restart system. Does

Suction Thermistor reads
within 10°F-of actual. -~ - —f-

temperature? (indoor temperature 80°F or lower
p ( p ) Yes No
Yes No .
\ y 4
Check for dirty outdoor coil, proper System is now Follow procedure for

1 Yes
Y

head pressure remain too high?
v No
y'es
Remove and reinstall SEV coil from | | Dump charge to
valve shaft. Listen closely to hear attain proper su-
“c"ck” of valve (see,Note3)_ R JE perheat_ e . it afa e

v

Leave coil off momentarily
and check to see if suc-
tion pressure drops at
least 2-3 psig.

No Yes

spect for poor connection. Solenoid
coil power is 24VDC and resistance
should be 80-100 ohms. Repair con-
nections, replace coil as required.

4

Y

Remove valve and unplug
orifices or replace valve .
(see Note 4).

Notes:

Reinstall coil and inspect
system for any unusual
cause for high pressure
(pinched liquid line, etc.).

Ref. Figure 22 to follow circuit and in- :

Yes | No
y v
Clean/repair connec-

| tions, replace ther-
’ .mistor as required.

. ,'V‘ '

| If error code is still flash-
‘ing, replace control board
if desired (see Note 1).

1) Error code will not affect system operation, and will only be displayed at control board LED.

2) Superheat Tables provided in outdoor unit installation instructions.
3) In outdoor ambients below 75-80°F in Cool, above 45°F in Heat, system will not go to full speed, and SEV should be

cycling on-off.

4) Refer to Figures 15 and 16 to see location of valve orifices. Valve main onflce may be cleaned by blowing air, etc. into
outlet of valve . If this is unsuccessful, replace valve. .
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PUSH A SHARP OBJECT
INTO WIRE TERMINAL
HERE TO UNLOCK AND

REMOVE LEAD vio

BRN

N

bl 141312711 10 9 6§ 5 43 21 2 1

MAIN CONTROL BOARD

(SEV)
(24 VDC)

UNIT CONNECTOR
LOW VOLTAGE

CONNECTOR
(LOWER CONTROL BOX)

(SEV)
- (80-100 OHMS)
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© -~ CONNECTION ON 38QV ONLY

EXPANSION VALVE
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VALVE 1.1QUID LINE)
(38QV UNITS ONLY)

REV 11/10/87 A87460

Fig. 27—Outdoor Unit Solenoid Expansion Valve (SEV)




(ERROR CODE #15 CONTINUED)

Reference Figure 27

38QV UNITS ONLY

Heat Mode

Y

Adjust thermostat 4°F or more above room temperature to force system to high speed. Check for proper suc-
tion superheat at outdoor unit service port (see Note 5). Does system appear to be undercharged?

\

4

No

Dump charge and weigh in proper amount, then read

discharge pressure. Is saturated discharge tempera-
ture more than 45°F above room temperature?

Follow procedure for Error Code #3 to see if out-
door coil thermistor reads within 10°F of actual.

' Yes

Y

No

reads within 10°F of actual.

Foliow procedure for Error Code
| #4 to see if suction thermistor

.{'

Yes
! ¥ No
Check for dirty indoor unit air filter | | System is now
or coil. operating
properly .
No Yes
_ y
Is blower operat-
ing properly?:
Yes No
7 \ 4
Ref “Indoor Service as required.
Fan Failure” in Does error code per-
this section. | sist?.
Yes

No

Yes

Y

No
Y Y

If error code is still
flashing, replace
control board if
desired (see Note 1).

| Clean/repair connec-

tions, replace ther-
mistor as required.

y

Y

Disconnect SEV lead at top of main control board as shown in
Fig. Does suction pressure drop at least 2-3 psig?

4

Yes

v

System is operating properly.

Check for “clicking” of valve, and check circuit for
poor connections. Valve power is 24VDC, resis-
tance is 80-100 ohms. Is circuit satisfactory?

Reinstall coil lead and inspect system for unusual
cause for high discharge pressures (i.e. blocked
ducts, partially closed service valve, etc.).

Y

Yes

No

Remove valve and unplug orifices or
replace valve (see Note 4).

\-4

Repair connections, replace coil as required.

Note:

5) Superheat should be less than 5°F, but may be up to 10°F in above 40°F outdoor temperatures.

~

AB7470




22-30 VAC CIRCUIT
\ (TERMINALS #1,2)
:

23 456 7 8 @

22-30 VAC

' g
=
C

- INTERFACE BOARD
RECEPTACLE

©[O]

J

L )
CONTROL BOARD OUTDOOR UNIT
MAIN

PLUG _ CONTROL BOARD

(TERMINALS #1,2)

INDOOR UNIT /@
INTERFACE BOARD »

V ,‘ o .. t—= PRI-1 SEC-2 —=
CABLE CONNECTOR - ey o .
—==u SEC-1 ==
) == pRI-2 '
M — L2
RED 30 VAO) | | | | BRN
N - ) . § N Y BRN
BLK (COMM)

1208/230 VAC T ] ==
INPUT BLU (208 VA | TRANSFORMER

Fig. 28—Control Board LED Does Not Light




.. CONTROL BOARD LED DOES NOT LIGHT ON UNIT POWER-UP.
(:(’;f””rﬁeference Figure 28

o For 208VAC installations make sure transformers
are properly wired. (See Note 1.)

Y

Leave unit power on. Check for 22-30VAC at
cable connector on control board at(8), in Fig.

Yes No
4 » 4
Replace control board. Leave unit power on. Remove indoor unit access panel. (See Note 2.)
(See Service section.) Check for 22-30VAC output from board at {B), in Fig.
Yes No
Y
Break power to indoor and outdoor units, and dis- Remove interface Box cover and check for 22-30
connect Interface cable at indoor unit. To check VAC across SEC-1 and SEC-2 terminals at@, in Fig
cable continuity, read resistance across terminals
1&2 at (©), in Fig. Then disconnect cable at out- Yes No
door unit and check for same resistance on con- {,
trol board at (B) (+-2 ohms), terminals 1&2. ‘ .
Replace interface board.
Yes No
4 , y
Clean/repair Interface Cable connection Check for proper supply VAC across PRI-1 and
at outdoor unit and recheck for 22-30 PRI-2 terminals on Interface Board. At (E) in Fig.
VAC at(A). If not, replace interface cable. v ' =
: es S )

Y

Clean/repair Interface cable’
connection at indoor unit.

Y

Check for proper supply VAC across
L1 and L2 terminals on Interface
Clean terminal connections, replace Interface [ Yes Board. At-@, in Fig.
Board as required. es

- , ! No

Repair-open circuit in supply power.

A

Replace transformer mounted to Interface box.

Notes: : :
1) 'For208VAC appllcatlons Check (2) transformers at indoor unit to make sure red (230VAC) transformer Iead connectlons

are replaced by blue. (208VAC) transformer leads.
2) For furnace applications-- Remove furnace access panel and temporarlly tape kill swrtch so control power can be sup-

plied to outdoor unit. "~ , 'AB7467
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Fig. 29—Indoor Blower Failure
A
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fmz»\ INDOOR BLOWER FAILURE
Reference Figure 29

\'v'

Inspect system operation to see if blower fails to operate in electric or gas heat mode only.

No * Yes

Break power to indoor and outdoor units. Remove indoor unit access covers and place tem-
porary jumper between R and G at unit main terminal board. Reset indoor unit power.

2

Break power to indoor and outdoor units and remove indoor unit access
covers. Inspect to make sure all connectors and wire terminals are secure.

{, Yes + No

Repair loose circuit, reset system power and pull Run

Unplug motor from controller and spin

blower wheel. Does blower spin freely? ‘No Test jumper at outdoor unit. Does blower operate?
Yes ;No \ Yes
Replace motor. | Can a rubbing Reinstall.access panels,
(See note 1). No | sound be heard? |Yes - inspect system operation.
Y \ .
Plug motor back into controller. Place tem- Inspect to determine if blower wheel is rubbing
porary jumper between terminais R and G at ‘against housing, or motor is rubbing internally
‘unit main terminal block (See Note 3). Reinstall (See Notes 1,2). Repair or replace as required.
access panels and reset.indoor unit power only. Reset power, pull Run Test jumper at outdoor
WARNING: BLOWER MAY'START IMMEDIATE- unit and inspect system operation.
LY! Does blower start? (See Note 5) . -
Yes No
) \ Y
Break power to unit, remove panels, and remove Break power, remove panels,-and unplug connec-
jumper(s). Unplug connector between Interface tor between interface board and motor controller.
board and controlier so blower doesn't start. Reset indoor.unit.power.and.check for.proper
Reset power and set room thermostat to Fan-On. Speed, On-Off and power signals as shown at
Wait 1 minute, then check for proper Speed and in Fig. Are all readings acceptable? - -
On-Off signals as shown at(B), in Fig. (See Note ‘
4). Are all readings acceptable? Yes * No ‘ .
No Yes | Check for 208/230 VAC (Fan coils) or 115
— ) .VAC (Furnaces) at terminals.C and 1(or.2).at..
E Replace interface board. . | . : interface board at ®, in Fig. (See Note 6).
'{, e o No ' | Yes
Break unit power. To Check Interface cable con- | - | see fan coil heater acces- Repiace‘lnter- :
Ainuity, unplug Cable at indoor unit-and check . sory or furnace unitn-- - face board.
resistances of Speed and On-Off circuits at cable. | = | structions and wiring -+ . (See Note 2).
@ (0, in Fig.). Then unpiug cable at outdoor. “ | | . diagrams 6 restore power.
unit-and check resistance at control board (at! ¥ - :
, in Fig.). Are readings equal (+-2 ohms) to those — —— — e
at indoor unit? : | Break power to unit,and unplug motor from-control-
v N ler. Check resistances of motor windings as shown
es o at (E), in Fig.. Are all readings acceptable?
y s ‘ e *Yes - \ No
Replace main con- Clean/repair/replace Inter- | - .
trol board. (See Ser- face cable as required. Replace biower control- _ Replace motor. (See
vice section.) (See Service section.) | ler (See Note-2)) . |-|" Note2.) . y

On some models, removal of blower housing is required to determme If wheel is rubblng

Refer to indoor unit installation instructions for service and replacement procedures:

For fan coils without electric heat, place (2) jumpers at Interface board from L1 to C, and L2 to 1(or 2).

If Neither Speed or On-Off signals are present, wait longer and recheck, as it coutd take 2 3 mmutes for blower to start in
some cases,- .

5) .If blower starts, break power, remove jumper and place between R and W2(or W). Reset power and check to see that

electric or gas heat operate. If not, referto-“Electric/Gas Heat Failure.”
6) Voltage at C and 1(or2) may also be read by removmg mterface box cover and reading at solder joint connections on

board. AB7460
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ELECTRIC / GAS HEAT FAILURE
Reference Figure 30

Remove indoor unit access covers (see Note 1). Reset indoor and outdoor unit power and initiate “Run
Test” jumper. After outdoor unit operates for about 7 minutes and shuts down, electric/gas heat should be

energized for 3 minutes. Does indoor unit go to high speed? (see Note 2)

No
y

Check for 22-30 VAC across terminals W&C at@in Does electric or gas heat energize within one
Figure, or at indoor unit main terminal board. minute after outdoor unit shutdown?

Yes

No Yes No Yes
{r 4 4
Check for 22-30 VAC across terminals ‘Refer to “In- Refer to proper furnace ser- Unit operates
R&C at(A)in Figure. door Blower 'vicing or troubleshooting properly.
Failure” in procedures, or inspect
No Yes this section. electric heat sequencer and
heater elements for failure.

y {y -
Check for 22-30 VAC :across terminals 1&3 at.in Figure.

No

Repair loose connection
to R&C at indoor unit main
terminal board, or Yes
check/replace furnace or

electric heater accessory y A

transformer as required. { Check for 22-30 VAC across terminals Replace Interface
1&3 at outdoor unit at@. Board. .
No Yes

4
Disconnect interface.cable at.outdoor unit. Place temporary
jumper across R&W at indoor unit main terminal Board. Check
for 22-30 VAC across W&C at interface cable at@ in Figure.

No Yes

4 ' Y

Disconnect cable at indoor unit Replace Control
and-check for 22-30 VAC across | Board.

©

Notes:

Y

W&C at(E).:

| Yes

No E

y .

'

Repair corroded connections at(B)and ©),
replace interface cable as required. .

Repair loose connection between
interface board-and indoor unit R
and W -terminals, or replace inter-
face board as required.

1) For furnace applications — Tape the kill switch under access cover so unit can be started and inspected during opera-

tion.

2) For furnacé appliéations — Blower will goto high speed 2-3 minutes after burner ignites.
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™ MISCELLANEOUS MALFUNCTIONS
1)

LED stays on after power up.
Reason: Malfunction of communications between thermostat and outdoor unit main contro!l board.

Check For:
A. Improper wiring of thermostat.
B. Loose/corroded connection at:
o thermostat
~e indoor unit interface board
-+ Interface cable at indoor or-outdoor unit
C. Defective control board or thermostat (see Thermostat Section).
Compressor does not operate.
o See Error Code #10.
Outdoor fan does not operate.
» Fan motor is standard single phase component. Check for failed motor, capacitor, or control board using
Figure 31.

Compressor and-outdoor fan do not operate.
¢ Initiate “Run Test” jumper. If either component operates, follow checkout procedure for the failed component

in this section. If neither operates replace control board. If both operate, and control board LED goes off, unit
is not receiving capacity demand from thermostat. Make sure proper Heat or Cool switch is in “Auto” at
thermostat, and setpoint is at least 2°F away from setpoint. Pull “Speed-Up” jumper to bypass 5 minute
tlmeguard If unit does not start within 5 minutes, Follow same procedure for #1 above, “LED stays on after

-power up.”

- Compressor cycles on-off, outdoor fan stays on.

o Compressor is cycling on safety device. See Error code #10 and anure #25 to investigate excessively high -
or low pressures. Check for proper charge, failed fan, blower or falled/plugged solenoid expansion \alve.
Thermostat display malfunction. .
s See thermostat troubleshootmg section and instructions included with thermostat
Reversing valve does not operate.”
o See Error Code #11.
Indoor coil freezing. = -
e ‘See Error Code # 14.-
System running abnormally low suction pressures.
o See Error-Code #15. o
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38EV, 38QV Outdoor-Unit Service and Maintenance
NOTE: Malfunction of certain electronic control compo-
nents can cause lack of Automatic Emergency Heat initia-
tion. See below for corrective servicing procedures.

Component replacement and maintenance procedures are
covered in this text. Refer to 38EV or 88QV Installation
Instruction for the following procedures:

—System Startup Checkout

—System Charging

—Optimizer, Electric Heat Lockout Setup

—Blower Speed Checkout, Adjustment

Manual Emergency Heat Activation—

38EV and 38QV systems are designed to automatically pro-
vide emergency gas or electric heat in the event of compres-
sor lockout on a system malfunction. .~

However, certain system control ‘malfunctions may cause
lack of emergency heat initiation.

In the event that replacement parts are not readily available
in the heating season, malfunction of the main control board
or interface cable can be manually bypassed as described
below to restore gas or electric heat operation.

Note, however, that a malfunction of the interface board
causing inability to.control blower speed, or failure of
blower motor or controller cannot be bypassed and must be
repaired.

Install a standard thermostat in the heated space for tempo-
rary control until the system can be repaired. Connect ther-
mostat leads to the indoor unit terminal board across R and
W, as conmected in conventional systems. The interface
board will control gas or electric heat to setpoint of the tem-
porary thermostat.

COMPONENT REPLACEMENT

Before replacing any component in the entire system, turn
off main power to system. There may be more than one dis-
connect switch. Turn off accessory heater power, if

AN

applicable.

A WARNING

H1gh voltage circuit remains energlzed after main dis-
connect is opened. Normal capacitive discharge time is
ten (10) minutes, but this period may be extended indef-
initely by component failure. Before servicing, always
check with D.C. Voltmeter between contactor terminal
#23 (violet wire) and ground. Do not service until read-
ing is 10VDC or less. Electrical shock can cause per-
sonal injury or death. Always re-install safety shield in

top of control box after servicing.

A CAUTION

Alummum tubmg is used .in unit cox.ls Do not overheat

or place excessive strain .on tubing or damage may
result.

NOTE: To remove reversing valve, accumulator or compres-
sor, control box and coil must be removed first. Coil
removes quickly and easily. The minimal time required for
coil removal facilitates service and component removal. See
instructions below.

SERVICE VALVE REMOVAL—Coil must be removed to
remove screws holding service valves.

COIL REMOVAL
1. Shut off power to indoor and outdoor units.

2. Remove refrigerant from unit, using refrigerant
removal methods described in Carrier Standard Service
Techniques Manual, Chapter 1, Refrigerants. Be sure
system is O psig before proceeding.

3. Follow steps 4 through 12 below.

CONTROL BOX REMOVAL
Make sure power is off to indoor and outdOor units.

4. Remove control box cover (3 screws).

5. Disconnect (3) in-line electrical connectors in lower con-
trol box.

6. Disconnect power leads and interface cable if control
box cannot be removed and set aside with them
attached.

7. Remove (8) screws securing control box to louvered cas-
ing and (2) securing support legs to base pan.

High voltage circuit remains energized after main dis-
connect is opened. Normal capacitive discharge time is
ten (10) minutes, but this period may be'extended indef-
initely by component failure. Before servicing, always
check with D.C. Voltmeter between contactor terminal
#23 (violet wire) and ground. Do not service until read-
ing is 10VDC or less. Always re-install safety shield in
top of control box after servicing.

8. Supporting control box with one hand, remove safety
shield and (2) top screws securing box to fan orifice
ring. Remove control box by sliding horizontally away
from unit.

NOTE: Before reinstalling box, gray plastic through-the-
coil vent tube must be removed from control box. Do this by
squeezing top and bottom of vent where it protrudes from
rear of box. Then slide vent out through front of box, taking
care not to damage wires.

Once the box is fully reinstalled, slide vent into slot in rear
of box and through existing opening in coil. Make sure front
lip of vent is against rear panel of box.




™

OUTDOOR FAN/MOTOR REMOVAL—
Make sure power is off to indoor and outdoor units.
9. Remove fan/motor/orifice assembly by removing

remaining 4 screws around orifice assembly. (If control
box is not being removed, remove safety shield, and (2)
screws in upper control box). See Warning, above.

Unplug motor wires from base of motor prior to lifting out

assembly.

Remove Coil—

A WARNING

Cuttmg tubmg is recommended to av01d p0551b1hty of
fire, and personal injury.

. 10. Use midget tubing cutter to cut liquid and vapor lines

at either side of coil. Cut in convenient location for easy
reassembly with copper slip couplings.

11. Remove 4 screws around base pan securing louvered
casing and wire coil wrap. Set louvered casing aside.

12. Lift coil vertically off base pan and place carefully to
one side.

NOTE: While coil is removed from unit for intended service,

use this opportunity to remove and replace strainer. " -

COMPRESSOR REPLACEMENT

Check whether umt is fastened to platform w1th
t1edown bolts :

1. Remove control box, fan and coil as described under
“‘Coil Removal’’ above.

2. Disconnect electrical leads from compressor.
Compressor is S-phase—Note lead locations for proper
wiring of replacement compressor.

Wire
Marking Color
-024 Models: T1 — Black
T2 = Yellow ™
T3 — Blue
-036 Models: U_ — Black
- _ V — Yellow
W —Blue
3. Cut compressor suction and dlscharge tubes.at conven-
ient location.
4, ~Loosen and remove crankcase heater (-036 models

only)... . :

5. Remove compressor mountmg ‘bolts.

6. Lift compressor out.

7. Carefully unbraze suction and discharge line piping
stubs from compressor. Note position of stubs to assist
when reinstalling. R

8. Install new compressor. Install crankcase heater
around compressor (-036 models only) Install compres-
sor mountmg bolts.

9. Braze stiction and dlscharge lines to compressor (where
unbrazed in Step 7) and piping stubs (at pomt where
cut in Step 3 above). Rewire compressor.

10. Replace coﬂ ‘braze hqu1d and vapor line. Test for leaks.

11. Replace fan/motor/orrﬁce assembly
12. Replace control .box and reconnect wiring.. (See note
above, under ‘‘Control Box Removal.”’)

13. Evacuate and recharge system

INSTALL FILTER DRIER--Install field-supplied heat
pump filter drier in system liquid line when refrigerant sys-
tem is opened for service as described under ‘“Compressor
Replacement,” above. Position drier in liquid line at conven-

ient location.
REVERSING VALVE REPLACEMENT (38QV Only)

1. Remove coil as described in ‘“Coil Removal,” above.

2. Cut 4 legs of valve using midget tubing cutter.

3. Wrap replacement valve with wet cloth to prevent
overheating.

4. Replace new valve using tubing slip couplings.

MAIN CONTROL BOARD REPLACEMENT

a) Unplug Interface Cable from bottom L.H. side of board
by sliding small metal retainer right.

b) Unplug white 17 pin connector and two fan motor
push-on leads (Black) from top of board. Use caution to
prevent board damage when removing connections.

c) Using fingers or small tipped pliers, depress plastic
tabs on board standoffs (4) on corners of board and (1)
near center (below black heat sink on board). Lift board
out of position.

d) ‘Align new board on plastic standoffs, and push board

+ -down"over 'standoffs until“small* lockmg tabs secure
board inplace. :

e) Reinstall 2 (black) fan wires-and white connector at top
of board. Be sure white .connector is aligned correctly.
Reinstall interface cable, sliding metal : lockmg retainer
to the left.

f) Cut only those program jumpers on new boa.rd (ref.
Fig. 5) which were cut on old board.

Failure t cut the proper programmmg Jumpers will
result in unproper operatmn Jumpers not cut on the
old board must remain uncut. Inadequate operatlon and
equipmerit damage may result. : S

Jumper. fu-'nctions'., are list.;ednin,.,Iable_ .3 ;.:-for reference
purposes. » -

g) Set Optlmlzer Pot (ref F1g 5) on 38QV Heat Pump
_units-if jumper.J4 or J5 is cut. Adjust to same setting
as old board, or refer to procedure for optimizer or elec-

_ tric heat lockout setup in 38QV unit Installation

Instructlons

Table 5'-"P.3rogramm:i'r'1:g Jumpers

Jumper SBQV Heat Pump 38EV Cooling
- No. * SR Systems Systems
Ji o . UNCUT CuT
J2,J43 " UNCUT UNCUT
Jq . CUT FOR 58SSB FURNACE APPLICATIONS
J5 |4 7 .CUT FOR ELECTRIC- ' -« UNCUT
HEAT LOCKOUT AT HIGH - -
OUTDOOR TEMPERATURES*
J6,J7 UNCUT - -~ UNCUT

*38QV. Systems 'only

THERMISTOR REPLACEMENT

a) Break power ‘to indoor and outdoor units.

b) For outdoor unit thermistor replacement remove top
grille.

¢) Cut plastic ties holding foam tube over thermlstor
Thermistor is mounted inside %¢'’ copper tube soldered
to refrigerant lines and is retained by one (1) plastic tie.
Remove this tie and remove thermistor.




d) Cut thermistor leads about 12" back from end. Cut
replacement thermistor leads to about 16" long, strip
back all leads, and splice leads together with a crimp-
type connector. Use silicone sealer in connector to

make it waterproof.

-~

e
tic tie around wires and refrigerant tube. Be sure

thermistor is not sticking out end of tube. Fill both
ends of small tube with petroleum jelly and similar,

f) Wrap thermistor tube with same 3’ piece of armaflex
insulation, or similar. Slit of foam insulation must be
on opposite side of refrigerant tube from thermistor
well. Tie in-place-with-(2) plastic ties.as before.. = . . ..

CONTACTOR REPLACEMENT
Break power to indoor and outdoor units, and remove con-
trol box cover.

a) Disconnect all wires to contactor noting attach point to
component. Refer to unit wiring diagram. Loosen upper
left mountmg screw and remove lower right screw.

~ Remove contactor and replace )

b) Rewire contactor following unit wiring dlagram

A CAUTION

Make sure contactor wiring is correct: before startmg
unit. Left side .of contactor.(terminals #11 and #21) of
-contactor is for 230 VAC input power. Right side (ter-
minals-#13 and #23) is 300 VDC supply to inverter
board (violet wires).

EMERGENCY STOP SWITCH (ESS) REPLACEMENT
(38EV036 and 38QV036 Only)

.a) Break power to indoor and outdoor units.

b) ESS switch is in series* “with low pressure switch and is
connected with wire nuts within the compressor junc-
tion box. Remove unit top grille-and compressor sound
shield. Switch is located on top of compressor under a
‘special “metal “clip Wlth Whlte wires going to junction
box.

b) Push switch (rectangular aluminum body) toward wire
end and it will slip out from under clip.

¢} DO NOT remove wires from compressor junction box.
Cut white wires about 6" out of box.

d) Slidé new- sw1tch under chp untll 1t hlts stop at -end of
Celip.

" ¢) Re-wire sw1tch to old Whlte wires out of compressor

., junction box with wire nuts. Note wires are #20 gage so
use.appropriate nuts. F111 connector cav1ty with sili-
cone sealer, '

f) Replace sound shield and top grille.
EXPANSION VALVE COIL REPLACEMENT

a) Break power to indoor and outdoor units. For outdoor
SEV replacement, remove top grille.

b) Remove nut holding solénoid on body of valve. Cut
wires about 12" away fromeoil.

c) Replace with new solen01d Cut leads of new coil to
about 16" long. Splice with crimp-type connectors.
Reinstall nut and harness wires as before. Use silicone
sealer in connector cavity. .

d) Replace top grille (for outdoor SEV replacement).

ELECTRONIC.EXPANSION VALVE REPLACEMENT

38QV OUTDOOR UNIT—
See Figs. 2 and 3 for Locations of Outdoor Unit SEV.

a) Break power to indoor and outdoor units.
b) Remove top grille.
¢) Remove system charge using proper procedures.

Re-insert thermistor into %'’ tube, retain with (1) plas-

AN

d) Remove solenoid coil. Using two (2) wrenches, loosen
the flare nuts holding valve to tube. USE CARE to not
twist tubing. Remove valve. Remove piston as you
would in a standard unit when piston is in service
valve.
Insert same piston or new piston and new retainer in
new valve. Set valve in liquid line and hand-tighten
flare nuts. Tighten nuts to 10-15 1b. ft. Note: Use care
to not overtighten valve connections, which could
deform valve and bind pistons. This valve must be
mounted with coil in a vertical position as on original
installation. Piston must be at valve end toward serv-
ice valve, with arrow on valve body toward coil. Rein-
stall solenoid coil, and top grille.

f) Recharge system.
Indoor Location—
The indoor SEV valve is located on the liquid line at the
indoor coil.
38QV Heat Pump Systems—ifollow procedure for outdoor
unit SEV replacement, above. When installed, new valve
should have arrow on body toward indoor unit, accurator
piston end facing toward outdoor unit.

e

38EV Cooling Systems—
a) Break power to indoor and-outdoor units.
b) Remove system charge using proper procedures.
¢) Remove thermistor insulation by cutting tie wraps.
Cut tie wrap securing. ‘thermistor leads to line, and slide
thermistor out of well.

d) Remove solenoid coil. Using two (2) wrenches loosen
flare nuts holding valve assembly in place. Use care not
to twist indoor unit fitting. Remove valve assembly.

e) Carefully unbraze valve from assembly tubes and braze
in new valve.

f) Set valve in line and hand-tighten flare nuts. Tighten
nuts to 25-30 lb-ft.

g) Reinstall thermistor, insulation, and solenoid coil.

h) Recharge system.

INTERFACE CABLE—
a) Break-power to outdoor and indoor units.
b) Disconnect .interface cable from outdoor unit control
board by sliding locking latch to right. Disconnect
- ground wire. Loosen black plastic nut on cable strain
relief and remove cable from slot in box. The new cable
will have a new strain relief.attached. . -; - =
Disconnect interface cable from indoor interface con-
trol box by squeezing the metal tabs on the cable end.
Unfasten cable black ground wire with ring terminal
from sheet metal screw. Route cable out through hole
provided in cabinet. »
d) Remove ALL ties securing cable to refrigerant lines
‘and remove cable from installation.
Connect new interface cable to outdoor unit control
board. This cable is polarized so it will only go on one
way. Slide metal retainer left to retain cable. Reattach
black ground wire to sheet metal screw. Loosen black
plastic strain relief nut on cable, set in slot on box and
tighten nut. Use care to not put excess strain on con-
trol'board.
Working from outdoor to indoor unit, secure cable to
refrigerant lines every 2-3 ft. using tie wraps, or
similar.
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cable through holes provided in unit as before. This

cable end is also polarized so it will only go on one way.

Connect cable to indoor interface control board. Route -




Squeeze clips on cable and insert in receptacle on box.
Reattach black ground wire to sheet metal screw.

LOW AND HIGH PRESSURE SWITCH, REVERSING
VALVE SOLENOID
These components are the same as on any Carrier unit, and
can be replaced using normal procedures with the following
exception:
The wiring back to the control box is through a 15 pin
plug connection, so the wires must be cut within 12 to 15
inches of component and replaced with new part using
wire splice with-crimp-type connection. Use silicone sealer
in connector cavity.

CRANKCASE HEATER SWITCH, CRANKCASE HEATER,
FAN MOTOR

Crankcase Heater Switch: One lead goes to junction box on
compressor, attached with wire splice. Replace as required.

a) The second wire is connected to the control box
through a six pin plug connection. Note location of
CHS on liquid tube. Remove switch with pliers squeez-
ing clip as on a standard unit. Cut wire about 12 to 15
inches away.

Install new switch. Cut leads to 15 inches and splice to
unit leads. Use splice with crimp-type connection. Fill
splice cavity with silicone sealer to make splices
waterproof.

Crankcase Heater: These components are the same as on a
standard unit. Replace as required. Cut leads back 12" from
component and splice in new heater leads. Seal splice con-
nections with silicone.

Electrical Terminals (Within Unit Plugs)

To repair terminals within the three (3) unit plugs in the out-
door section and plug .on interface box in_.indoor section a
terminal kit is available from Service Parts. #38QV660001.

This kit contains 12 each of every plug and receptable termi-
nal used within system. Also included i is a removal tool for

terminals inside receptacles.

Possible Television, Radio and Home Computer Screen

Interference '
NOTE: This equlpment generates and uses radio frequency
energy. If not installed properly, it may cause interference
with TV and/or radio reception. This system has been
designed to provide reasonable protection against such
interference in a residential installation. If this system does
cause such interference to TV and/or radio reception, which
can be checked by turning the system on and off, check the

following:

Check Interface Cable—

a) This cable has a black ground lead that is attached to
the sheet metal .on both the outdoor unit and indoor
unit. Check that the lead is properly installed and not
insulated by a painted surface. ,

b} If installation uses two (2) interface cables connected
together, the middle connection has two black ground
wires that must be connected together with the pro-
vided bolt, nut, and lockwasher. If not, use a #10 x %"
bolt and locknut.

Check that black ground lead is connected to black

plastic plug case. Plastic case can be opened to check

that'wire is connected to.cable:shielding. If not, replace

cable or fix loose wire with soldering gun. Use care not

to burn wires. .

d} Check that cable is installed properly. This cable must
be installed alongside refrigerant tubing and tied to it
as much as possible.

b
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Check Unit Ground Connection—

a) Outdoor Unit: Inside control box cover is an aluminum
lug attached to box. Field ground connection must be
connected.

b) Indoor Unit: (Fan-Coil or furnace) check for similar con-
nection inside control box.

Check Indoor Unit Thermostat Wires—

a) System thermostat leads run from interface control
box board (TB-4) on fan coil or furnace kit (see unit wir-
ing label) to Parker thermostat. Leads must be
shielded.

b) Thermostat leads leaving interface box must run
through an EMI shield {ferrite-‘iron’’ core—3%" O.D. x
%" 1.D. x 2% long.

c) If core is not installed, order from Service Parts
#HK99FA001.

Check Location of Television, Radio or
Monitor to System—

a) If cable shielding and EMI shield are not in place, this
system is designed to not interfere if appliances are 30
ft and one wall away from system (indoor or outdoor
units).

b) Move TV receiving antenna to eliminate interference.

c) Check that TV, radio or monitor are not on the same
electrical circuit as the system.

d) Ensure that cable groundmg and EMI shield are
installed.

Check Other Computer or Signal Generating

Devices'in House—
a) Appliances like modern dishwashers, dryers, sewing

machines, power tools, room air conditioners can emit
the same signals.

b} Check that these apphances are not on the same electri-
cal circuit as the system.

~"MAINTENANCE

.Before :performing recommended maintenance, be sure
unit main power switch is turned off. Failure to do so
may result in electric shock, injury or death from rotat-

ing fan blade.

Lubrication

FAN MOTOR BEARINGS—Oiling holes are provided at
each end of condenser fan motor. Remove fan motor and
lubricate motor with 32 drops (16 drops per hole) of SAE-10
nondetérgent oil at intervals described below.

a) Annually when environment is very dirty, ambient

_temperature is higher than 105 F (40 C), and average
"unit operating time exceeds 15’ hours aday. -

b) Every 8 years when environment is reasonably clean,
amblent temperature is less than 105 F (40-C) and unit

. operatmg time averages 8 to'15 hours a day.

¢ Every 5 years ‘when environment is clean, ambient tem-
perature is less than 105 F' (40 C) and unit operating
time averagesless than 8 hours a day. -

COMPRESSOR contains factory oil charge If oil requires
replenishment, see Table 1 for oil recharge and Carrier
Standard Service Techniques Manual, Chapter 1, Refriger-
ants, page 1-21, for instructions. Use proper oil as listed in
Table 1.

Coil and Heat Sink Cleaning to be done at the beginning of
each cooling season or more often if required. (Heat sink is
located between control box and unit.)




T

4. Using garden hose, spray coil vertically downward
with a constant stream of water at moderate pressure
(see Fig. 33). Keep nozzle at a 15 to 20 degree angle,
about 3-in. (76 mm) from coil face and 18-in. (457 mm) oy,
from tube. Spray so debris is washed out of coil and (,e- i

 ACAUTION.

Fin damage can result in higher operating costs or com-
pressor damage. Do not use flame, high-pressure water,
steam, volatile or corrosive cleaners on fins or tubing.

Follow these instructions carefully. Contact your dealer heat sink.
if you encounter problems. 5. Restore power to unit.
1. Shut off power to unit. :Iloaciert::annggE 585SB Blower Accessory Service and

2. Cleap coil and heat' sink using ;acuux‘n clearier and coil Refer to related installation instructions for component
crevice tool (see Fig. 32). Wor crevice Foo vertically replacement, service and maintenance procedures.
making sure tool only touches dirt on coil fins. To pre- . ) )
~ventfindamags, do not“‘scrub” fins'with tool or move  For blower speed inspection and adjustment procedures see
related instructions and 38EV or 38QV outdoor unit instal-

tool horizontally. ated .
3. If oil deposits.are present, spray coil and heat sink with lation instructions.
ordinary household detergent. Wait 10 minutes then

proceed to step 4. )

TOP OF COIL
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* VACUUM CLEANER
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" Fig. 82—Crevice Tool Fig. 33—Positioning Hose to Spray Coil {w?”
' AB7037 A87050
|




x]

4

®
1o

08
T

b RED——

6669777

199!

Sk

@g’é

¢

. B

< }
Pl B
SRR T e

ﬂ‘g

oo h
YARIABLE ‘SPEED INTERFACE

BP~5 - i}
/ - R FAN-COIL HK42FAQO1
I FURNACE HK42FAQD2
N : E-N—.,‘3 : ~BLK szY
X INDOOR SECTION

AB7479

NOTE: Emergency Stop Switch (ESS) used on 036 size only.

‘Fig. 34—38EV Schematic Diagram
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= — FIELD POVER WIRING HPS  HIGH PRESSURE SWITCH
‘= = = FIELD CONTROL WIRING LPS  LOW PRESSURE SWITCH
MARKED COMPONENT TERNINAL MOV METAL OXIDE VARISTOR .
O UNWARKED COMPONENT TERMINAL  OFN  OUTDOOR FAN MOTOR
53 sice covecTIon OTC 'OVER TEMPERATURE :CONTROL
T SOCKET TERMINAL P=1,2,3 INTERCONNECT ING ‘PLUSS
€ PIN TERMINAL PMJ  POWER HOOWE “U”
BP-1,2,4 CIRCUIT BOARD PLIXS PV POMER MOOWLE “Y”
€ CONTACTOR PHW  POWER MODULE “W°
O CRANKCASE HEATER RS  BLEED RESISTOR
. THS  CRANKCASE HEATER SWITCH RS SURGE RESISTOR
COMPR INVERTER COPPRESSOR 5-8-1°SUB - BOARD 1
AP CAPACITOR .~ S<2 508 - BOARD #2
C~B-1 CIRCUIT BOARD #1 CHITACHD) Cod :
€82 CIRCUIT BOARD ¢2 -(Carnler 54 SHUNT RESISTOR
. CT  CURRENT TRANSFORMER 1-1,2;3 THERHISTORS
FCFAN CAPACITOR” . TB TERMINAL BLOCK
FR  FAN RELAY CP,ON ' CAPACITOR, NEGATIVE/POSITIVE

INTERFACE CABLE

NOTES

WOOEL - NO. 3BEV(4320

1. 70 BE WIRED IN ACCORDANCE WITH N.E.C, AND LOCAL CODES,

-2, CONPRESSOR AND FAN MOTOR THERMALLY PROTECTED,

3. MUST USE PARKER THERMOSTAT ¢HHOSZADO!,

4. USE SUPPLIED INTERFACE CABLE FOR CONMECTIONS PETKEEN UNIT AND INDOOR SECTION.

SNMWWMY Co-

| seEvso0o44 ReVE

NOTE:

A87480

Emergency Stop Switch (ESS) used on 036 size only.

Fig. 35—38EV Component Arrangement
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. Fig. 36—38QV Schematic Diagram
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FAN CAPACITOR
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|
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~—— — FIELD POWER WIRING HPS  HIeH PRESSURE SWITCH
= = =+ FIELD CONTROL WIRING® LPS  LOW PRESSURE SWITCH
HARKED COMPONENT TERMINAL MOY  METAL OXIiDE VYARISTOR
UNMARKED COMPONENT TERMINAL OFX  OUTDOOR FAN MOTOR
R_ SPLICE CONNECTION mc OVER TEWPERATURE CONTROL
—<  SOCKET TERMINAL 1,2,3 INTERCORNECT ING PLUGS
< PIN TERMINAL PHJ POKER MOOWE “U”
W"l 2,4CIRCUIT BOARD PLUSS PMY  POMER MODULE "V’
k 'CONTACTOR  ~ ‘PMH POMER MODULE “N°
Q‘I CRANKCASE KEATER RS  BLEED RES]STno
CHS  CRANKCASE HEATER SWITCH RS  SURGE RESISTOR
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COMPR  INYERTER  COMPRESSOR 5-B~1 SU8 -~ BOARD ¢1
CAP - CAPACITOR 9-8-2 8 - BOARD €2
C~B-1 CIRCUIT BOARD #1 ‘(HITACHI) SEY EXPANSION YALYE SOL_ENOID
C-8~2 CIRCUIT BOARD ¢2 (Carrler) SH  SHUNT :RESISTOR

T-1,2,3 THERMISTORS
T8 TERMINAL BLOCK .
CP,CN  CAPACITOR, NEGATIVE/POSITIVE

INTERFACE CABLE

. NOTES
1. TO'BE WIRED JN ACCORDANCE WITH N.E.C. AHD LOCAL CODES,

2, FAN MOTOR THERMALLY PRUTECTED,

3. MUST USE PARKER THERMOSTAT #HHOSZAOOT.

4. USE SUPPLIED INTERFACE CABLE FOR CONNECTIONS BETMREM UNIT AND INDOOR SECTION.

5. USE COPPER CONDUCTORS ONLY

HODEL NO. 38QV(36320

| 3oevs00284 REV E

NOTE: Emergency Stop Switch (ESS) used on 036 size only.

Fig. 37—38QV Component Arrangement
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VVT SINGLE-ZONE WIRING DIAGRAM
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Fig. 38—Thermostat Wiring Diagram—40QV

VWT SINGLE ZONE WIRING DIAGRAM
FOR ACCESSORY FURNACE VARIABLE SPEED KIT.
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